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Abstract 
Road crashes contribute to a significant amount of child mortality and 
morbidity in Australia.  In fact, passenger injuries contribute to the majority of child 
crash road trauma.  A number of factors contribute to child injury and death in motor 
vehicles, including inappropriate seating position, inappropriate choice of restraint, 
and incorrect installation and use of child restraints. 
Prior to March 2010, child restraint legislation in Queensland only required 
children twelve months and younger to be seated in a properly adjusted and fastened 
child restraint.  This legislation left older infants and young children potentially 
suboptimally protected.  From March 2010, new legislation specified seating position 
and type of child restraint required, depending on the age of the child.  This research 
was underpinned by the Health Belief Model (HBM), which explores health related 
behaviour, behaviour change, environmental factors influencing behaviour change 
(including legislative changes) and is flexible enough to be used in relation to 
parents’ health practices for their children, rather than parent health directly.  This 
thesis investigates the extent to which the changes to child restraint legislation have 
led parents in regional areas of Queensland to use appropriate restraint practices for 
their children and determines the extent to which the constructs of the HBM, parental 
perceptions, barriers and environmental factors contribute to the appropriateness of 
child seating and restraint use. 
Study One included three sets of observations taken in two regional cities of 
Queensland prior to the legislative amendment, during an educative period of six 
months, and after the enactment of the legislation.  Each child’s seating position and 
restraint type were recorded.  Results showed that the proportion of children 
observed occupying the front seat decreased by 15.6 per cent with the announcement 
the legislation.  There was no decrease in front seat use at the enactment of the 
legislation.  The proportion of children observed using dedicated child restraints 
increased by 8.8 per cent with the announcement of the legislation when there was 
one child in the vehicle.  Further, there was a 10.1 per cent increase in the proportion 
of children observed using a seat belt that fit with the announcement when there was 
one child in the vehicle and with the enactment of the legislation regardless of the 
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number of children in the vehicle (21.8 per cent for one child, 39.7 per cent for two 
children and 40.2 per cent for three or more children).  
Study Two comprised initial intercept interviews, later followed up by 
telephone, with parents with children aged eight years and younger at the 
announcement and telephone interviews at the enactment of the legislation in one 
regional city in Queensland.  Parents reported their child restraint practices, and 
opinions, knowledge and understanding of the requirements of the new legislation.  
Parent responses were analysed in terms of the constructs in the HBM.  When asked 
which seating position their child ‘usually’ used, parents reported child front seat use 
was nil (0.0 per cent) and did not change with the enactment of the legislative 
amendment.  However, when parents were asked whether they allowed children to 
use the front seat at some point within the six months prior to the interview, reported 
child front seat use was 7 (5.4 per cent) children at T2 and 10 (9.6 per cent) at T3.   
Reported use of age-appropriate child restraints did not increase with the 
enactment of the legislation (p = 0.77, ns).  Parents reported restraint practices were 
classed as either appropriate or inappropriate.  Parents who reported appropriate 
restraint practices were those whose children were sitting in optimal restraints and 
seating positions for their age according to the requirements of the legislation.  
Parents who reported inappropriate restraint practices were those who had one or 
more children who were suboptimally restrained or seated for their age according to 
the requirements of the legislation.  Neither parents’ perceptions about their 
susceptibility of being in a crash nor the likelihood of severity of child injury if 
involved in a crash yielded significant differences in the appropriateness of reported 
parent restraint practices over time with the enactment of the legislation.  A trend in 
the data suggested parents perceived a benefit to using appropriate restraint practices 
was to avoid fines and demerit points.  Over 75 per cent of parents who agreed that 
child restraints provide better protection for children than an adult seat belt reported 
appropriately seating and restraining their children (2 (1) = 8.093, p<.05).  The self-
efficacy measure regarding parents’ confidence in installing a child restraint showed 
a significant association with appropriate parental restraint practices (2 (1) = 7.036, 
p<.05). 
Results suggested that some parents may have misinterpreted the 
announcement of the legislative amendment as the announcement of the enforcement 
of the legislation instead.  Some parents who correctly reported details of the 
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legislation did not report appropriate child restraint practices.  This finding shows 
that parents’ knowledge of the legislative amendment does not necessarily have an 
impact on their behaviour to appropriately seat and restrain children. 
The results of these studies have important implications for road safety and the 
prevention of road-related injury and death to children in Queensland.  Firstly, 
parents reported feeling unsure of how to install restraints, which suggests that there 
may be children travelling in restraints that have not been installed correctly, putting 
them at risk.  Interventions to alert and encourage parents to seek advice when unsure 
about the correct installation of child restraints could be considered.  Secondly, some 
parents in this study although they were using the most appropriate restraint for their 
children, reported using a type that was not the most appropriate restraint for the 
child’s age according to the legislation.  This suggests that intervention may be 
effective in helping parents make a more accurate choice of the most appropriate 
type of restraint to use with children, especially as the child ages and child restraint 
requirements change.  Further research could be conducted to ascertain the most 
effective methods of informing and motivating parents to use the most appropriate 
restraints and seating positions for their children, as these results show a concerning 
disparity between reported restraint practices and those that were observed. 
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Chapter 1: Introduction 
1.1 INTRODUCTORY COMMENTS 
The need to address child safety in vehicles is clear due to the high percentage 
of preventable child injuries and deaths as a result of road trauma.  Between 2004 
and 2008, there were 94 child deaths as a result of motor vehicle on road incidents in 
Queensland.  Further, there were 45 child deaths, of which 22 (48.9 per cent) were as 
a result of motor vehicle incidents between 2008 and 2009 in Queensland.  A study 
investigating child booster seat use showed that forty five per cent of children aged 
up to 11 years were seated in the front seat before they are large enough to avoid 
incurring seat belt or passenger-side airbag related injury in a crash (Charlton, 
Koppel, Fitzharris, Congiu, & Fildes, 2006).  There is now strong evidence that 
serious injury and death can be significantly reduced by having children use the rear 
seat of the vehicle, with an appropriate restraint for their size (Arbogast, Kallan, & 
Durbin, 2009; Brown, McCaskill, Henderson, & Bilston, 2006; Durbin, 2011; 
Durbin, Elliott, & Winston, 2003; Lennon, Siskind, & Haworth, 2008; Smith & 
Cummings, 2004).  Whilst the Australian Government recommended the use of 
appropriate child restraints for children prior to recent changes in legislation (March 
2010 in Queensland), the legislation only required the use of a child restraint and rear 
seating for children up to twelve months of age.  This legislation left children aged 
twelve months to twelve years potentially suboptimally protected and did not support 
parents in making correct decisions about restraint type.  While the legislative 
amendment was a step towards protecting Australian children in passenger vehicles, 
there are still other factors contributing to suboptimal restraint, including parental 
knowledge, self-efficacy and financial capacity, and social aspects impacting the 
child’s willingness to wear the appropriate restraint (Bilston, Finch, Hatfield, & 
Brown, 2008; Kakefuda, Yamanaka, Stallones, Motomura, & Nishida, 2008; Russell, 
Kresnow, & Blackbill, 1994; Simpson, Moll, Kassam-Adams, Miller, & Winston, 
2002; Schluter & Paterson, 2010). 
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1.2 RATIONALE FOR THE RESEARCH 
Transport incidents in Queensland caused 65 per cent of these deaths and 78 
per cent of transport deaths occurred on public roads.  Transport incidents include 
motor vehicle crashes, motorcycle crashes, incidents in which the victim is a 
pedestrian, watercraft crashes, bicycle incidents and other incidents.  Between 2004 
and 2008, there were 94 child deaths as a result of motor vehicle on road incidents in 
Queensland (CCYPG, 2009). 
Further, from 2008 to 2009, Queensland children (0 to 17 years) died in 
transport incidents at a rate of 4.4 deaths per 100 000 children (CCYPG, 2008).  
There were 45 child deaths, of which 22 (48.9 per cent) were as a result of motor 
vehicle incidents between 2008 and 2009 in Queensland.  During this time period, 
transport incidents were the leading cause of death for children aged 5 to 9 years and 
15 to 17 years (CCYPG, 2008).  While there was no evidence of whether children 
were using optimal restraints at the time of a crash, 11 of the 22 children who died as 
a result of motor vehicle crashes in Queensland from 2008 to 2009 were noted to 
have been wearing seat belts or age-appropriate child restraints (CCYPG, 2008).  
Three children were not wearing seat belts at the time of the incident, and seven were 
noted as unknown whether they were appropriately restrained. 
More recently, from 2010 to 2011, there were 31 transport incident child deaths 
in Queensland, of which 18 (a rate of 1.7 per 100 000 children) were as a result of a 
motor vehicle crash (CCYPG, 2010).  Children who usually resided in regional areas 
of Queensland between 2010 and 2011 were shown to have the highest rate of death 
as a result of transport incidents with 3.1 deaths per 100 000 children (CCYPG, 
2010), which may indicate road trauma is a greater issue for children in regional 
areas compared with rural areas.  The Commission for Children and Young People 
and Child Guardian has reported that the rate of child injury death is consistently 
higher for children in country areas than in city areas (CCYPCG, 2009). 
There are a number of factors that contribute to child injury and death in 
passenger vehicles, including inappropriate seating position for the size of the child, 
inappropriate choice of restraint, including premature graduation to a booster seat or 
seat belt, and incorrect installation of child restraints (Arbogast et al., 2009; Brown et 
al., 2006; Durbin, 2011; Durbin et al., 2003; Lennon et al., 2008; Smith & 
Cummings, 2004).  For child passengers, one factor contributing to these figures is 
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that up to 68 per cent of children are suboptimally restrained when travelling in 
vehicles (Anderson, Edwards, & Hutchinson, 2006).  Moreover, younger children 
seem more susceptible: a greater proportion of children aged 2 to 3 years and 4 to 6 
years were found to be restrained in restraints that were inappropriate based on child 
age (Anderson et al., 2006).   
Queensland legislation prior to March 2010 and corresponding legislation in 
other states required children twelve months and younger to be seated in a properly 
adjusted and fastened child restraint, leaving older infants and young children 
potentially unprotected or suboptimally restrained.  The legislative amendment now 
requires children up to at least six months of age to be restrained in a properly 
adjusted and fastened rearward facing child restraint, and children up to four years of 
age to be restrained in a properly adjusted and fastened rearward or forward facing 
child restraint with an inbuilt harness.  Children who are at least four years of age 
and up to seven years of age must be restrained in a properly adjusted and fastened 
forward facing child restraint with an inbuilt harness, or a booster seat secured with 
an H harness or adult seat belt.  Further, children who are aged four years and 
younger are not allowed to travel in the front seat and children between the ages of 
four and seven are not allowed in the front seat unless the rear seat is fully occupied 
by children within that age bracket or younger.  It is important to note that the 
legislation does take the child occupant’s size into account.  It stipulates that if a 
child cannot be safely restrained as required due to their height or weight, the child 
may be restrained by the restraint appropriate for a taller or heavier child in the older 
age bracket of restraints.  However, the legislation does not stipulate any specific 
requirement for children who reach the age for the next sized restraints but is not yet 
tall or heavy enough to be appropriately restrained in such a restraint, for example, a 
child of 4 years who can legally be restrained in a booster seat, yet is too short or 
light to use the booster seat as it does not adequately fit the child.  Over the course of 
six months, from September 2009 to March 2010, Queensland parents had the 
opportunity to educate themselves on the requirements of the legislative amendment, 
during which time police did not enforce the new legislation. 
A potential method to increase children’s protection whilst travelling in 
vehicles is using legislation.  Past introduction of legislation in Australia has 
increased seat belt use among adults (Conybeare, 1980; McDermott & Hough, 2005).  
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When the US state of Tennessee passed similar legislation to that of Queensland in 
2004, a 9 per cent increase in appropriate restraint use of children aged 4 to 8 years 
from 3 months prior to the implementation of the legislation to approximately 9 
months post implementation (Gunn, Phillippi, & Cooper, 2005).  Winston, Kallan, 
Elliott, Xie and Durbin’s (2007) national US study found children who resided in a 
US state that has booster seat legislation in place were 39 per cent more likely to be 
appropriately restrained when involved in a crash compared to children who resided 
in a state with no booster seat legislation.  Australian child restraint legislation 
introduced in the 1970s immediately increased child restraint use by approximately 
30 per cent in New South Wales (Herbert & Freedman, 1980).  However the increase 
was not sustained, and child restraint use rates declined from approximately 60 per 
cent to 40 per cent in the eight months following the enforcement of the legislation 
(Freedman & Lukin, 1981). 
Changes to, or implementation of legislation raises awareness of the issues 
surrounding suboptimal child restraint use.  Parent education regarding these issues 
and the requirements of legislation are important because research shows that 
parental knowledge is a fundamental factor in the appropriate restraint of children.  
Bilston et al.’s (2008) study showed that parental knowledge of age-specific child 
restraint use is an important factor in predicting appropriate child restraint use by 
children up to 11 years of age.  In order to choose the most appropriate restraint for 
their children, parents need to know about the restraints relevant to the ages of their 
children; for example, parents of children aged approximately 4 years old need to 
know about the transition between forward facing child restraints and booster seats.  
Further, a lack of parental knowledge regarding appropriate child restraint practices 
has been found to be one of a number of barriers preventing dedicated child restraint 
use in the US (Simpson et al., 2002).  These findings suggest that researchers must 
endeavour to understand parents’ perceptions of legislation and appropriate child 
restraint practices, and the perceived barriers and other environmental factors that 
may influence parental child restraint choices. 
This research aimed to examine the effects of the legislative changes to child 
restraint practices in vehicles in regional Queensland and will explore parental 
knowledge, views and opinions of the change. 
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1.3 RESEARCH OBJECTIVES 
Based on the considerations discussed above the main objectives of this 
research project are to: 
1. Investigate the extent to which the changes to child restraint legislation have led 
parents in regional areas of Queensland to use appropriate restraint practices for 
their children. 
2. Determine the extent to which the constructs of the HBM, parental perceptions, 
barriers and environmental factors contribute to the appropriateness of child 
seating and restraint use. 
1.4 SCOPE 
The focus of this research was on examining the effects of recent changes in 
child restraint legislation in Queensland.  These changes were part of a national 
move to bring Australia closer to best practice in child passenger safety 
requirements. 
The Masters research reported in this thesis formed part of a larger program of 
research funded by an ARC-Linkage grant (LP0776881 Improving Child Safety in 
Cars) with the Royal Automobile Club of Queensland (RACQ) as an industry 
partner.  The ARC-Linkage grant was originally planned as an intervention with 
regional parents within the context of school or child care centres.  However, during 
the commencement phase of the project, the National Transport Commission 
announced that the Australian Road Rules (ARR) in relation to child occupant 
restraint would be changed in 2009 and that state-based legislation was expected to 
be altered subsequent to this.  The planned changes would effectively provide more 
guidance to parents about the types of child restraints to use, based on the child’s 
age, and would mandate rear seating for children up to 7 years of age.  The Chief 
Investigators (CI) for the project considered these legislative amendments to be 
sufficiently far reaching as to render the intervention phase of the project non-viable.  
The project was modified accordingly to focus on assessing the extent to which the 
legislation was effective with regional parents. 
The amended project design still focused on regional locations as a special 
population, but was uniquely placed in terms of timing.  Due to the project having 
commenced in 2008, prior to the announcement of changes to the ARR or 
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Queensland legislation, baseline data on observed parental behaviour in relation to 
child seating positions and the use of different types of restraints had already been 
collected.  These data had the advantage of being uncontaminated by the proposed 
legislative changes.  Thus the amended project was designed to take advantage of the 
announcement and enforcement of the legislative changes and examine questions 
which would otherwise be difficult to address, such as whether the announcement of 
the proposed legislative changes would be sufficient to alter parental behaviour or 
whether enforcement or threat of enforcement is necessary to gain compliance on 
this issue.  Collection of data was planned in two regional cities of Queensland and 
across three time periods: baseline data was taken before the announcement of the 
new legislation in July to October 2008 (T1), after the announcement in September 
2009 (T2) and after enforcement of the legislation began in March 2010 (T3).  Data 
collection for Study One was taken at both locations at each time period.  Data for 
Study Two was taken in Toowoomba at T2 and T3.  While, data collection for Study 
Two was intended from the same two regional cities in Queensland that were used in 
Study One, due to the cost of travel for a number of researchers and the logistics 
regarding timing of travel and the availability of research assistants, the data 
collection was conducted in Toowoomba only.   
Two regional cities of Queensland were chosen because, first, previous 
research in child restraint use had mostly taken place in capital cities despite 
evidence that seat belt use by adults is at a lower level in regional areas.  Second, 
significant proportions of the Queensland population live in regional areas and 
potentially may respond differently to changes in legislation because of factors 
specific to regional areas (e.g. lower levels of media attention and potential 
differences in driving styles and safety culture).  The two cities chosen, Toowoomba 
and Rockhampton, both have populations in excess of 100,000, are geographically 
well-defined and are demographically similar. 
Demarcation of the scope of the Masters within the context of the broader 
research project is important as this project underwent amendments as described 
above.  The research began as a PhD project and a candidate was recruited but 
subsequently withdrew for personal reasons having collected only the baseline data.  
Other baseline data related to parental perceptions about barriers to seating children 
in the rear seats of vehicles had also been collected by one of the CIs.  This data was 
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collected via focus groups with parents in Toowoomba (one of the regional 
locations) in order to verify that regional parental views about barriers were similar 
to those of parents in urban locations.   
The contribution of the Masters’ student to the research reported here was as 
follows.  The candidate took overall responsibility for data collection at T2 and T3 of 
Study One.  This included the recruitment of research assistants, training of research 
assistants and data collection.  The candidate then conducted the data entry and 
analysis of the complete data set.  Study Two was substantially different from any of 
the studies originally proposed in the ARC-Linkage grant and the candidate was 
responsible for conceptualisation and design of the study.  In addition, the candidate 
developed and piloted an intercept-interview, recruited and trained research 
assistants.  The candidate collected the data with the help of research assistants, 
completed all follow-up telephone interviews, and conducted the data entry and data 
analysis. 
1.5 THEORETICAL FRAMEWORK 
This research was underpinned by the Health Belief Model (HBM).  The HBM 
was considered the most appropriate as it explores health related behaviour, 
behaviour change, environmental factors influencing behaviour change (such as 
legislative changes) and is applicable to third parties (for example, children through 
their parents).  The HBM is made up of six constructs termed ‘perceived 
susceptibility’, ‘perceived severity’, ‘perceived benefit’, ‘perceived barriers’, ‘self-
efficacy’ and ‘cues to action’.  The ‘perceived threat’ construct is comprised of: 
‘perceived susceptibility’, which is an individual’s perception of the risk of either 
contracting a disease or being involved in a dangerous situation; and, ‘perceived 
severity’, which is the perception of the seriousness of contracting the disease or 
being involved in a dangerous situation (Ringwalt, DeVellis, Runyan, DeVellis, & 
Wittenbraker, 1986).  It is important to note that the HBM is flexible enough to be 
used not for parent health directly, but can be used on the health practices in relation 
to their children. 
1.6 THESIS OUTLINE 
The following outlines the structure of the thesis by chapter. 
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Chapter 2 reviews the literature currently available on child safety in vehicles.  
The major issues reviewed are inappropriate seating position for children, the 
different types of child restraints available, the inappropriate use of seat belts by 
children and the premature graduation of children from booster seats to seat belts, the 
risks associated with suboptimal seating position and restraint use for children, and 
parents’ and children’s personal, environmental and social factors that contribute to 
suboptimal seating and restraint use. 
Chapter 3 outlines the theoretical perspectives that have been considered for 
this thesis.  Deterrence Theory and the HBM were considered.  The HBM was 
determined to be the theory most relevant to the study and was used in Study Two to 
evaluate parents’ perceptions with regard to appropriate seating position and restraint 
use. 
Chapter 4 explores the rationale behind the two studies and the locations in 
which they were conducted.  The chapter provides a breakdown of similarities 
between the two cities in which observations were taken, Rockhampton and 
Toowoomba.  This chapter also examines the way in which the studies are 
interrelated. 
Chapter 5 documents Study One, which involved the collection of 
observational data to analyse children’s seating positions and restraint use in 
Toowoomba and Rockhampton.  This data was used to compare patterns of 
appropriate seating position and restraint use for children in the two areas before the 
announcement of the legislation (T1), after the announcement but before the 
introduction of the legislation (T2) and after the legislation had been introduced and 
enforcement commenced (T3).  The results were used to evaluate the effectiveness of 
legislative changes regarding children’s safety in vehicles.  An earlier version of this 
chapter was published in the conference proceedings of the Road Safety Research, 
Policing and Education Conference, Canberra 2010 (Johns, Lennon, & Haworth, 
2010). 
Chapter 6 documents Study Two.  This was a repeated-measures study with an 
intercept interview of parents with children aged eight years or younger at T2 and 
telephone follow-up at T3.  The interview allowed collection of information about 
parents’ perceptions, views and knowledge of the new legislation and an analysis of 
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how well the constructs of the HBM explained patterns of seating position and 
restraint use (Johns, Lennon, & Haworth, 2012; Bailey, Lennon, & Haworth, 2012). 
Chapter 7 summarises the findings of the two studies and explores the results 
of each study in relation to the research questions.  Further, the chapter notes the 
contribution the research makes to the HBM and road safety, and discusses the 
results of the current studies in the context of previous research addressing child 
safety in vehicles. 
1.7 CHAPTER SUMMARY 
This chapter introduced the main rationale behind the research.  The objectives 
and scope of the research were presented, including an outline of the subsequent 
chapter of this thesis. The theoretical perspectives that underpin the research were 
introduced, and will be discussed in detail later in the thesis.  The following chapter 
reviews the available literature on child seating position and restraint use. 
 
10 Changes in child restraint practices in regional Queensland   
 
 
Changes in child restraint practices in regional Queensland   11 
 
 
Chapter 2: Literature Review 
2.1 INTRODUCTORY COMMENTS 
This chapter presents a review of the literature relating to the effectiveness of 
child restraints and the protective benefit of rear seat usage for children in private 
passenger vehicles.  The focus of this chapter is on those factors influencing 
appropriate and optimal child restraint and seating position, and on identifying gaps 
in the literature, especially in relation to parental influences on child restraint and 
rear seat usage.  The chapter begins by discussing the way in which child restraints 
work, including a description of the types of restraints available in Australia and their 
effectiveness.  Factors that reduce their usage and effectiveness are discussed before 
summarizing the mechanisms by which the use and performance of restraints is 
regulated.  The final sections of the chapter examine the Health Belief Model and 
potential areas for future research. 
2.2 PRINCIPLES OF EFFECTIVE RESTRAINTS 
This section discusses: the way in which child restraints work, impacts during a 
crash, anchoring child restraint to the vehicle, and child restraint design. 
The main principle of occupant protection in a vehicle is to maximise the 
distance over which the occupants decelerate in a crash in order to reduce the amount 
of force of the crash transferred to the occupant (Brown & Bilston, 2012).  This 
principle is referred to as ‘ride down’.  In order to achieve maximum ‘ride down’ 
distance, the occupant must be connected as tightly as possible to the vehicle.   
As highlighted by Weber (2000), there are three separate impacts that occur for 
a vehicle occupant in a road crash.  The first impact is that of the vehicle with 
another object.  A second impact occurs when a restrained occupant meets with the 
restraint, or an unrestrained occupant comes into contact with the vehicle’s interior, 
an object, or the environment outside of the vehicle. In the event that a crash is 
avoided, this second impact may still occur through the force of deceleration as the 
driver brakes to prevent the crash.  The third impact occurs when the internal organs 
of the occupant come into contact with the bony structures around them (Weber, 
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2000).  In terms of protecting occupants from injury, good restraint systems attempt 
to prevent or reduce the damage that occurs from each of these impacts.  Further, 
restraints are designed to couple the occupant to the vehicle by applying the load to 
the strongest parts of the occupant’s body which are best able to withstand the force 
(Brown & Bilston, 2012).  For example, the three point adult seat belt is designed to 
sit over the strong parts of an adult’s body, namely the pelvis, clavicle and sternum 
(Brown & Bilston, 2012). 
As with adult seat belts, child restraint systems are designed to work by both 
absorbing energy and maximizing ride down.  To do this, the child has to be held 
firmly in the restraint and the restraint has to be firmly anchored to the vehicle.  
Restraints that are not anchored tightly enough to the vehicle may not allow the child 
wearing them to decelerate at the same rate as the car, and so the child may 
experience more force on his or her body, which in turn may cause greater injury.  In 
relation to restraining the child within the restraint, harness straps must be adjusted to 
a firm fit.  If a harness or strap is too loose (for example, if to allow additional room 
for the child to move), it may not absorb sufficient energy to be useful.  Loose straps 
also may allow for greater outward movement, or excursion, of the occupant (Weber, 
2000).  This is dangerous in two ways: first, it may allow the child’s head to move 
enough to strike a part of the vehicle’s interior; second, too much slack may cause 
the child to be thrown against the straps themselves in the event of a crash or sudden 
deceleration, creating an unnecessary and potentially lethal impact (Weber, 2000).  
In the most extreme case, loose harnesses may fail to hold the child in the restraint, 
and thus the child may slip out and be unprotected altogether.   
However, as highlighted by Brown and Bilston (2012), it is also important to 
note that children are not smaller versions of adults.  The proportional sizes of 
different parts of a child’s body differ from those of an adult and change as the child 
grows from infancy to adolescence (Brown & Bilston, 2012).  An early study by 
Burdi, Huelke, Snyder, & Lowrey (1969) presented detailed research into the 
differences between the sizes of various body parts of children compared with adults 
and the anatomical considerations for child restraint design.  The research showed 
that children’s body portion dimensions differ depending on their age.  For example, 
an infant’s head is one quarter the total length of the body, while an adult’s is one 
seventh the total length.  This anatomical difference in infant head size, coupled with 
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weaker neck muscles and bone elasticity may contribute to the higher frequency of 
head injury in infants travelling in vehicles, compared with the frequency of adult 
head injury (Burdi et al., 1969).  For these reasons, and because the stronger parts of 
an adult’s body (such as the pelvis) are underdeveloped in a child, the design of child 
restraints must differ from adult seat belts.  In particular child restraints must spread 
any deceleration or crash forces onto the structurally stronger parts of a child’s body.  
This is typically achieved through the provision of an internal 6 point harness better 
suited to children’s anatomy, as with rear-facing and forward facing child restraints 
(Brown & Bilston, 2012), or by adjusting the child’s position in relation to the adult 
belt so that it fits the child better (as with booster seats).  These types of restraint are 
described in more detail below. 
In Australia, the frame of a child restraint is typically anchored to the vehicle 
using the adult seat belt.  In addition, restraints for children aged up to 4 years must 
also have a top tether.  Top tethers provide a rigid attachment to the top of a child 
restraint and reduce the excursion of the child occupant’s head in relation to the 
interior of the vehicle in side and front impacts (Griffiths, Brown, & Paine, 2004).  
The illustrations below show top tethers in use. 
However there are other methods of attaching the bottom part of restraints to 
the vehicle that are currently used overseas including ISOFIX and LATCH.  These 
two methods of attaching the base of the restraint to the vehicle are designed to 
ensure a universal form of anchorage for child restraints (Brown & Bilston, 2012).  
Studies in Australia have shown that the use of top tether with two lower rigid 
anchors would increase the protection that Australian child restraints currently offer 
(Bilston, Brown, & Kelly, 2005; Charlton, Fildes, Laemmle, Smith, & Douglas, 
2004).  A system of lower attachments similar to that of ISOFIX is being considered 
in the latest revision of the Australian Standard (AS/NZS 1754:2000) and it is likely 
that the 2013 version of the Australian Standard will include restraints with ISOFIX 
attachments (Brown & Bilston, 2012).  While the Australian Design Rules current at 
the time of writing include performance specifications for ISOFIX anchorages in 
vehicles, the provision of such anchorages within any particular make or model of 
vehicle is optional (Brown & Bilston, 2012). 
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2.3 TYPES OF RESTRAINTS AVAILABLE ON THE AUSTRALIAN 
MARKET AND THEIR SUITABILITY FOR AGE 
For very young passengers (aged between newborn and 6 months) an infant 
restraint is the most appropriate type of restraint (Reeve, Zurynski, Elliott, & Bilston, 
2007; Weber, 2000).  On the US market, an infant car-bed or bassinet can be placed 
on the vehicle’s seat with the infant’s head toward the centre of the vehicle.  In 
contrast, Australian baby capsules are rear facing and secured by a top tether and 
base anchors to the vehicle.  For children aged 0 to 12 months, who weigh up to 
approximately 9 or 10kg, the rear facing infant restraint is most appropriate.  This 
restraint has a 6 point inbuilt harness, with shoulder straps that sit above the child’s 
shoulders.  As mentioned above, the frame of the restraint is secured both with a top 
tether strap attached to an approved anchor point typically located on the parcel shelf 
of the vehicle (RACQ, 2011) (though these may be in other locations as governed by 
the Australian Design Rules), and by passing the seat belt through the frame.  As the 
name suggests, the child faces the rear of the vehicle, which protects the head and 
neck during a crash as excursion of the head is limited (Weber, 2000).  In addition, 
the restraint works by spreading the force over the spine and back, which are 
structurally stronger than the rest of the child’s body.  Figure 2.1 shows a rear facing 
baby capsule.  Note the top tether strap attaching to the parcel shelf of the vehicle. 
 
 
Figure 2.1  Rear facing baby capsule 
 
Dual use, or convertible child seats may also be used for babies and young 
children.  These are used in rear facing mode, similarly to a capsule, for young 
babies.  Once the baby grows too large for the rear-facing mode, the restraint is 
‘converted’ to forward facing mode, which suits children weighing between 8 and 
18kg.  Convertible child restraints are popular as they are suitable for children aged 0 
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to 4 years and are adaptable as the child grows.  It is important that parents seat their 
child in a rear facing position for as long as possible to allow their child enough time 
to develop strength in the supporting neck muscles, which reduces the risk of injury 
once the child is forward facing (RACQ, 2011).  Figure 2.2 shows a convertible child 
restraint in a rear facing mode. 
 
Figure 2.2  Convertible child restraint in rear facing mode 
 
Single-mode, forward facing child restraints are appropriate for children from 
the age of 6 months to approximately 4 years of age.  This type of restraint also has a 
6 point inbuilt harness.  The harness has shoulder straps that sit above the child’s 
shoulders to reduce head excursion, two straps that come from either side to sit 
across the child’s hips, and a dual point crotch strap that is placed between the 
child’s legs to prevent submarining.  The height of the restraint should be above the 
child’s eyes to prevent backward bending of the neck during a crash.  This type of 
restraint is secured by passing the adult belt through the frame of the restraint, and in 
Australia, this type of restraint must also be anchored with a top tether behind the 
restraint (Henderson, 1994).  Figure 2.3 shows a child using a forward facing child 
restraint.  Note the inbuilt harness and top tether. 
 
16 Changes in child restraint practices in regional Queensland   
 
 
 
Figure 2.3  Forward facing child restraint with inbuilt harness 
 
Children over the age of 4 years have usually outgrown the forward facing 
child restraint and are large enough to use a booster seat.  A belt-positioning booster 
or high backed booster is similar to a forward facing child restraint in that it has a 
high back and wings on either side of the child’s head.  Figure 2.4 shows a booster 
seat with an adult seat belt and anti-submarining clip at the crotch.  Booster seat 
design has been improved recently to allow the head restraint to be adjusted upwards 
to accommodate child growth, thereby allowing usage to an older age.  In the most 
recent designs, the head restraint wings that sit on either side of the child’s head are 
designed to absorb energy in a side impact crash.  Depending on the type, booster 
seats can be used with either the adult lap-sash seat belt or an add-on H-harness 
(described below) to retain the child in the restraint (Bilston, Finch, Hatfield, & 
Brown, 2008). 
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Figure 2.4  Booster seat with an adult seat belt and anti-submarining clip 
 
Another new convertible restraint type that has recently become available 
combines the features of a forward facing restraint with those of the booster.  This 
restraint is suitable for children aged between approximately 6 months and 8 years.  
The convertible booster seat allows a young child (from approximately 6 months to 4 
years) to use the restraint in forward facing mode with the inbuilt harness and, once 
the child reaches the height limits for this mode, use as a high-backed or belt-
positioning booster to approximately 8 years.  Whilst used in the booster mode, the 
child is retained in the seat using the vehicle adult seat belt with or without an add-on 
H-harness.  Figures 2.5 and 2.6 show an infant and an older child using the 
convertible booster seat. 
 
Figure 2.5  Infant using a convertible restraint in forward facing mode 
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Figure 2.6  Older child using convertible booster seat (note, this is a different style of 
convertible booster to the one pictured in Figure 2.4) 
 
An H-harness is an add-on device designed to convert the vehicle lap seat belt 
into a four point restraint that allows for restraining the upper part of the child’s body 
as well as the lower part.  The H-harness consists of two shoulder straps that attach to 
the vehicle restraint anchor points and two loops that slide over the lap portion of the 
vehicle’s belt.  Figure 2.7 shows a child seated in a high backed booster seat using an 
H-harness. 
 
 
Figure 2.7  High backed booster used with an H-harness 
 
Once a child grows out of a booster seat, the adult seat belt should be used.  
The adult seat belt is positioned over the child’s shoulder and across the hips in the 
same way as it would be placed for an adult.  It is important that the belt does not 
touch any part of the child’s neck or sit too high on the child’s abdomen (Reeve et 
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al., 2007).  If the belt touches the neck or sits high on the abdomen the child is still 
too short for good fit, and should continue to use a booster seat in order to prevent 
seat belt syndrome.  Seat belt syndrome is a spectrum of injuries associated with the 
incorrect placing of seat belts.  These injuries can include injuries to the intestines, 
mesentery and lumbar spine (Santschi, Echave, Laflamme, McFadden, & Cyr, 2004). 
2.4 EFFECTIVENESS OF CHILD RESTRAINTS IN PREVENTING 
INJURY AND DEATH TO CHILDREN 
Road trauma to children can be substantially reduced by placing a child in the 
rear seat of a vehicle in a dedicated Australian Standards child restraint suitable to 
the child’s size.  As described above, child restraints are designed to take into 
consideration differences between children’s height, weight and anatomical 
development compared to those of an adult.  There have been several studies 
conducted to determine the level of additional protection conferred from using child 
restraints rather than seat belts.  These are primarily US based studies due to the 
availability of large crash data bases that enable comparative analyses.   
According to the US National Highway Traffic Safety Administration 
(NHTSA, 1996), the fatality rate for children under 4 years of age is significantly 
reduced by the use of child restraints.  In fact, child restraints were estimated to 
provide 71 per cent more protection than seat belts for children aged under 12 
months and 54 per cent more protection than seat belts for children aged between 1 
and 4 years when travelling in passenger vehicles.  Similarly, a number of other 
studies using sled tests, observational studies and analyses of police report crash data 
from the early 1980s showed that, when correctly used, child restraints reduced the 
risk of injury and death by approximately 70 per cent compared to being unrestrained 
(Kahane, 1986).  More recently, data from a child-specific crash surveillance system 
in the US suggest that there is no significant difference between restraint types in 
preventing minor injury (20.9 per cent of children aged 15 years and younger in seat 
belts sustained minor injury versus 18.1 per cent in child restraints).  However, the 
risk of hospitalisation of children was found to be 82 per cent lower for those 
children who travelled in forward facing child restraints, compared to those who 
wore adult seat belts (Arbogast, Durbin, Cornejo, Kallan, & Winston, 2004).   
While child restraints have the potential to markedly reduce the risk of injury 
and fatality in crashes, there are a number of factors that can reduce their 
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effectiveness.  These factors fall into two broad categories: inappropriate use, which 
refers to the use of a restraint that is inappropriate for the size of the child; and 
incorrect use, which includes the use of a restraint that is not correctly anchored to 
the vehicle, the use of a restraint to which the child is not secured by a belt or 
harness, failure to use other safety features correctly, including the top tether, or 
using the restraint in a manner that the manufacturer did not intend (eg. securing the 
restraint with something other than the adult belt through the frame) (Koppel & 
Charlton, 2009).  These are discussed in Section 2.6. 
2.5 THE EFFECTS OF SEATING POSITION ON CHILD SAFETY IN 
VEHICLES 
The position in which a passenger sits in the vehicle has been shown to 
influence the relative risk of injury (Williams & Zador, 1977).  While US roads, 
vehicles and vehicle safety features differ from those in Australia, and there are 
distinct differences that mean the type and pattern of vehicle occupant injury differ 
between the US and Australia, there are sufficient similarities to make the findings 
from much of the US research relevant to the Australian situation.  Accordingly, the 
US research in relation to seating position is presented below. 
Analysis of motor vehicle crash records from 1992 to 1996 from the Utah 
Department of Transportation demonstrated that children aged 15 years and younger 
who were passengers in serious vehicle crashes were 59 per cent less likely to incur a 
serious or fatal injury when seated in the rear than when seated in the front seat of the 
vehicle (Berg, Cook, Corneli, Vernon, & Dean, 2000).  More recently, Smith and 
Cummings (2004) examined data from the National Accident Sampling System’s 
Crashworthiness Data System and showed that seating passengers of any age in the 
rear of a vehicle may reduce the risk of fatality by 39 per cent, compared to sitting in 
the front of the vehicle.  Other studies have found that the risk of injury or fatality for 
children is reduced when travelling in the rear seat of a vehicle compared to 
travelling in the front seat (Durbin, Chen, Smith, Elliott, & Winston, 2005; Arbogast 
et al., 2009; Durbin, 2011).   
In Australia, an examination of Victorian traffic injury files for 1993 to 1998, 
and 1999 to 2004 found that the risk of serious injury to restrained children under the 
age of 4 years seated in the front of sedans and station wagons was 60 per cent higher 
than when seated in the rear (Lennon et al., 2008).  The risk for minor injury was 
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estimated to be 35 per cent higher when seated in the front compared with rear 
seating (Lennon et al., 2008).  Evidence from other Australian studies is consistent 
with these findings, with one study finding that children aged two to eight years who 
were injured in car crashes in NSW sustained significantly fewer severe injuries 
when seated in the rear, compared to children seated in the front seat (Brown et al., 
2006).   
Many US studies suggest that majority of children travel in the rear seat.  
However, some Australian studies have suggested that front seat occupancy for 
children younger than twelve years of age is higher in Australia than in the US 
(Lennon, 2005).  Lennon (2005) found that around 60 per cent of the vehicles 
observed to be carrying children aged twelve years and younger in two suburban 
areas of Brisbane had a child seated in the front seat.  This difference between 
Australian and US parental choices for the seating position for their children is likely 
due to the publicity of passenger air bag dangers in US vehicles.   
Until March 2010, the issue of seating position was not addressed in 
Queensland legislation, and there were no laws regarding seating position for 
children over 12 months of age in other states either (Vic Roads, 2009).   
2.6 FACTORS THAT REDUCE CHILD SAFETY IN VEHICLES 
2.6.1 Suboptimal restraint 
When a child is not restrained in the correct manner in the most appropriate 
restraint for his or her age, in the rear seat of the vehicle, he or she is less well 
protected than possible.  This is known as suboptimal restraint, which has been 
demonstrated to increase the risk of injury.  In Brown et al’s (2006) study of hospital 
records of children aged between 2 and 8 years who presented at the Children’s 
Hospital at Westmead after being an occupant in a crash between July 2002 and 
January 2005, none of the children who were optimally restrained, that is, in the right 
sized restraint used correctly, were found to have sustained a moderately severe or 
serious injury (an Abbreviated Injury Scale (AIS) 2+ injury such as minor liver 
contusion, see Appendix A for AIS ratings).  However, AIS2+ injuries were 
sustained by 28 per cent of inappropriately restrained children.  In addition, more 
children who sustained a moderate to serious injury were in a restraint that was used 
incorrectly (57 per cent) than when the restraint was used correctly (22 per cent).  
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Researchers noted that after adjusting for crash severity, children who were 
suboptimally restrained were 7 times more likely to sustain a life threatening injury 
due to a greater proportion of head and spinal injuries with Injury Severity Scores 
(ISS) >15 (43 per cent; e.g., cerebral contusion, spinal injury, see Appendix B for 
ISS ratings) than children who were optimally restrained (7 per cent) (Brown et al., 
2006). 
2.6.1.1 Use of inappropriate child restraints 
Restraints are considered to be inappropriate when the child is too small or too 
large for the restraint.  Examples of inappropriate restraint use include the use of a 
forward facing child restraint for a child whose eye level is above the top of seat, or 
the premature graduation of a child who is too small into the next sized restraint.  
Figure 2.8 shows a child who is too large for a booster seat.  The child’s eye level is 
above the top of the seat.  Figure 2.9 shows a child who is too small to use an adult 
seat belt.  As can be seen, the sash portion of the seat belt is cutting across the child’s 
neck while the lap portion appears to be riding high on the child’s abdomen. 
 
 
Figure 2.1 Child who is too large to use a booster seat 
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Figure 2.2 Child who is too small to use an adult seat belt 
 
Many studies have investigated the use of inappropriate child restraints, and 
have consistently found that many parents seat their children in a restraint that is not 
appropriate for the child’s age or height/weight, generally prematurely graduating the 
child into the next sized restraint too soon.  This seems especially prevalent for 
moving a child into an adult seat belt when the child is too small to fit it adequately 
(Brown et al., 2006; Durbin et al., 2003; Ebel, Koepsell, Bennett, & Rivara, 2003; 
Winston, Durbin, Kallan, & Moll, 2000; Vick, 2010).  In Brown et al’s (2006) study, 
hospital records of children aged 2 to 8 years who presented at the Children’s 
Hospital at Westmead after being an occupant in a crash between July 2002 and 
January 2005 were examined.  This examination revealed that the majority of 
children studied were restrained in only an adult seat belt (66 per cent) and only 25 
per cent were using a forward facing child restraint or booster.  Not surprisingly, the 
use of adult seat belts increased with age, and 44 per cent of 2 to 4 year old children, 
68 per cent of 5 to 6 year children and 94 per cent of 7 to 8 year old children were 
only restrained in adult seat belts (Brown et al., 2006).  Importantly, this study 
showed that 82 per cent of children were suboptimally restrained, 78 per cent of 
cases travelling in a restraint that was inappropriate for the size of the child.  In 
addition, five per cent of the children were placed in the appropriate restraint but the 
restraint was being misused, and finally, two participants were restrained in an 
inappropriate restraint that was also used incorrectly.  Other studies using 
observational and survey methods have similarly shown that the level of 
inappropriate restraint use in Australia may be between 25 and 60 per cent (Brown, 
Hatfield, Du, Finch, & Bilston, 2010; Edwards, Anderson, & Hutchinson, 2006; 
Koppel, & Charlton, 2009; Koppel, Charlton, Fitzharris, Congiu, & Fildes, 2008) 
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suggesting that inappropriate restraint is a problem of substantial size and 
importance. 
2.6.1.2 Misuse of child restraints 
Misuse is the term used to describe situations in which the restraint is being 
used in a way that was not intended by the manufacturer of the restraint.  Misuse 
includes not attaching the restraint to the vehicle, not fastening the child into the 
restraint, and attaching the restraint to the vehicle or child to the restraint incorrectly 
(i.e., routing the adult belt incorrectly for anchoring a child restraint to the vehicle, 
failing to use the top tether, or not tightening belts sufficiently) (Paine, Griffiths, 
Brown, Case, & Johnstone, 2003; Reeve et al., 2007; Winston, Durbin, Kallan, & 
Moll, 2000; Ebel et al., 2003; Durbin et al., 2003).  Further, misuse of adult seat belts 
can include putting two children in one adult seat belt, or putting a child into an adult 
seat belt with the sash portion tucked behind the child’s back or under the child’s 
arm. 
The design of some child restraint systems can contribute to unintentional 
misuse of the restraint.  As mentioned earlier, child restraint systems for children 
under 4 years generally require the adult belt to be threaded through the restraint to 
secure it to the vehicle.  Convertible child restraints, intended to have multiple modes 
including the use of the restraint facing both forwards and rearwards, require 
different belt threading paths for each position and different adjusting mechanisms 
(Weber, 2000).  Finding the exact path for the belt for each position can be confusing 
and lead to misuse of the child restraint if the belt is threaded incorrectly.  This 
difficulty was especially the case for older styles of convertible child restraints in 
which the belt could be threaded a number of different ways and may have appeared 
to be threaded correctly each way.  Indeed, one observational study of child restraint 
installation conducted in New South Wales showed that approximately 12 per cent of 
forward facing child restraints had the belt threaded incorrectly, which was the main 
documented issue for misuse for that particular style of restraint (Brown et al., 2010). 
Australian research based on examining the installation of child restraints 
showed that, of the 1995 restraints inspected between October 2004 and October 
2006, 79 per cent had some form of misuse (Koppel & Charlton, 2009).  It is 
important to note that in this study, misuse was defined as including the use of an 
inappropriate restraint for the size of the child.  Types of misuse observed included 
Changes in child restraint practices in regional Queensland   25 
 
 
harness strap errors (38 per cent), seat belt errors (32 per cent), missing or incorrect 
fitting of buckle (23 per cent), need for missing sash guide (8 per cent), tether errors 
(7 per cent) inappropriate use of child restraint for the size of the child (6 per cent), 
anchor errors (5 per cent) and H-harness errors (5 per cent) (Koppel & Charlton, 
2009).  The most common child restraint misuse and fit errors were for fit of the 
internal harness and for seat belts (Koppel & Charlton, 2009). 
A recent Australian study conducted by randomly selecting children from New 
South Wales baby/child health clinics, pre-schools/day care centres and primary 
schools included observations of 161 children aged between 0 and 5 years both 
sitting in their restraint, and of the restraint after the child had left the vehicle (Brown 
et al., 2010).  This study found that seat belt threading errors were the most common, 
both alone and when used in conjunction with child restraints such as booster seats.  
Over 30 per cent of child restraints observed had multiple errors, which were 
common in rearward and forward facing restraints and significantly more common in 
convertible restraints.  Errors in installation were as common as errors with securing 
the child in rear facing child restraints.  Errors in the use of H-harnesses, whether 
used alone or with booster seats were the most common problem, particularly to do 
with the adjustment of the harness (Brown et al., 2010). 
2.6.2 Effects of demographics, and parental education, attitudes and beliefs on 
child restraint practices 
In addition to factors related to restraint design, there are a number of factors 
that influence parents and caregivers in deciding the position in which to seat their 
child and the type of restraint to use.  These include the age of the child, the parent’s 
income and gender, and the parent’s attitudes and perceptions towards child safety in 
cars.   
2.6.2.1 Effects of child age on child front seat use and appropriate restraint use 
Earlier studies both in Australia and in the US have found that the child’s age 
is a significant factor influencing seating position, with the general trend towards 
older children (those between 7 and 12 years of age) being seated in the front seat.  
Younger children (those aged between 3 and 6 years of age) are more likely to be 
seated in the rear than the front seat, and infants have been found to almost always be 
seated in the rear seat (Bilston et al., 2005; Edwards et al., 2006; Lennon, 2005; 
Williams, 1998).   
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Whether children are restrained in a dedicated restraint has also been shown to 
be related to the child’s age.  Eby, Kostynuik and Vivoda (2001) found that the use 
of child restraints decreases as children grow older, a pattern also demonstrated in 
Australian studies (Brown et al., 2010; Ebel et al., 2003; Edwards et al., 2006; 
Koppel & Charlton, 2009; Koppel, et al., 2008; Lennon, 2005), with older children 
more likely to be restrained in an adult seat belt rather than a child restraint.   
Age also appears to be related to the use of the correct sized restraint for a 
child.  A US observational study revealed that 71 per cent of children under 1 year 
old were appropriately restrained, 88 per cent of 1 to 2 year olds, 55 per cent of 3 to 4 
year olds, and only 12 per cent of 5 to 7 year olds, with only 1 per cent of 7 year olds 
being appropriately restrained (Staunton et al., 2005).  In Australia, while the extent 
to which children use some sort of restraint is consistently demonstrated to be greater 
than 90 per cent (Charlton, Koppel, Fitzharris, Congiu, & Fildes, 2006; Edwards et 
al., 2006; Lennon, 2005), use of the most appropriate restraint decreases with age in 
a pattern similar to that in the US studies. 
2.6.2.2 Front passenger airbags and child front seat use 
Another reason thought to influence US parents’ choice to seat their children in 
the rear is the extent to which the danger of deploying passenger-side front airbags 
was publicized in that country (Glass, Segui-Gomez, & Graham, 2000).  While these 
publicized dangers raised parental awareness about the importance of seating 
children in the rear of vehicles in the US, the design of passenger-side front airbags 
in Australia is different.  Australian passenger-side front airbags were designed to be 
used with passengers wearing a restraint, which allowed them to be smaller and 
deploy with less force than those in the US market.  Moreover, while the US 
mandated fitment of passenger-side front airbags in all new vehicles after 2000, 
Australia has not mandated these.  For these reasons Australia has not seen child 
injuries or deaths from passenger-side front airbags and had no need to mount an 
awareness raising campaign to alert parents to the need to seat children in the rear 
seat, as happened in the US (FORS, 2005). 
2.6.2.3 Parental knowledge, education, attitudes and beliefs influencing child 
restraint practices 
Lack of parental knowledge has been found to be one of a number of barriers 
preventing US parents from using dedicated child restraints (Simpson, Moll, 
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Kassam-Adams, Miller, & Winston, 2002).  These researchers also noted that there 
was a difference between parents who used booster seats compared to those who did 
not in terms of their parenting style:  Parents who used booster seats reported that use 
of the seat was not negotiable with the child, while parents who did not use booster 
seats were easily deterred from usage by the child’s resistance (Simpson et al., 2002). 
Additionally, parents who appropriately restrained their children had a different 
perception of risk than parents who did not use appropriate restraints.  Parents whose 
children used seat belts noted that they were safe drivers or drove safe cars, so they 
were not likely to be involved in a crash (Simpson et al., 2002).  Parents of children 
who used booster seats were more concerned than the other parents about the 
possibility of injury if their child was not appropriately restrained.  Interestingly, 
parents of children who used booster seats seemed less confident about protecting 
their child from road trauma injury, despite also reporting that they used a booster 
seat (Simpson et al., 2002).  Many of the parents in the study were surprised that 
their child should stay in a booster seat whilst travelling in the car until eight years of 
age, and they also listed many perceived barriers to using the booster seat.  Some of 
the barriers included having extra passengers in the vehicle, the lack of availability of 
a booster seat, and the booster seat not fitting in the vehicle correctly.  Other parents 
noted that they would use an adult seat belt for their children on short trips, or 
depending on the parent’s mood.  While some parents stated that they were happy to 
pay the cost for an infant seat because the child is young, they were more resistant to 
paying for a booster seat for an older child (Simpson et al., 2002).   
Australian studies have also investigated barriers to the use of an age-
appropriate restraint.  Anderson et al. (2006) found that Adelaide parents’ (incorrect) 
perception that their child had outgrown the age-appropriate child restraint was a 
common reason parents gave for prematurely graduating their child to an adult seat 
belt.  In addition, interviewed parents frequently stated that they believed the adult 
seat belt provided adequate protection in a crash, and gave this as a reason for not 
purchasing or using a booster seat (Anderson et al., 2006).  This study also 
highlighted that parents had a poor knowledge of the criteria for selecting the correct 
restraint for their child as determined by the child’s age or weight.   
Parental perceptions and beliefs have also been found to be important 
influences on use of booster seats with booster-seat aged children.  A survey in New 
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South Wales and Victorian on parental reasons for using or not using booster seats 
found that 72 per cent of the 243 parents who graduated their child to a booster seat 
did so because they believed that their 4 to 11 year old child had outgrown the 
previous restraint (Charlton et al., 2006).  Similarly, 69 per cent of parents who had 
graduated their child (aged 4 to 11 years) to a seat belt reported that the child was too 
big for a booster seat (Charlton et al., 2006).  For the children in the sample, 65.7 per 
cent of those aged 0 to 6 years were seated in a child restraint or booster, but 25.3 per 
cent of those aged between 3 and 10 years had been prematurely graduated to an 
adult seat belt (Charlton et al., 2006).   
Use of a seat belt by the driver has been found to be related to the use of child 
restraints (Greenberg-Seth et al., 2004) and results of some studies suggest a close 
relationship between parents’ use of seat belts and use of restraints with their 
children (Okamura, Mori, & Mitsui, 2010).   
Bilston et al. (2008) used a randomized telephone survey to sample the child 
restraint practices of parents of children aged 0 to 10 years in New South Wales.  The 
study showed that parents’ knowledge of age-specific child restraint practices is an 
important predictor of appropriate child restraint use for children up to 11 years of 
age.  Seventy six and a half per cent of the parents surveyed felt they knew 
everything they needed to know to safely restraint their children.  This study showed, 
however, that there was no association between parents’ confidence in their 
knowledge of appropriate child restraint practices and their actual knowledge or the 
appropriateness of their child restraint practices.  This finding implies an 
underestimation of the risk of child injury for inappropriately restrained children or 
an overestimation of their level of knowledge among parents, either of which can 
lead to inappropriate restraint practices (Bilston et al., 2008). 
Cost of restraints and family income may also be associated with appropriate 
restraint use.  A US study of children aged 4 to 8 years of age who attended 
particular daycare centres found that a major barrier for low income families was the 
cost of an approved and appropriate restraint (Apsler, Formica, Rosenthal, & 
Robinson, 2003).  Another US study of crash surveillance data of children aged 15 
years or younger found that parents with a higher income (e.g., >$100 000) were 
more likely to use an appropriate child restraint than those with a much lower income 
(e.g., <$20 000).  However, there was no difference in behaviour for those parents 
Changes in child restraint practices in regional Queensland   29 
 
 
with a mid-ranged income (e.g., between $41 000 and $75 000) (Arbogast et al., 
2004).  Earlier research found that higher social-economic status (education and 
income) was associated with a higher frequency of child restraint use (Russell et al., 
1994).  A longitudinal study of mothers of a cohort of infants born at Middlemore 
Hospital in New Zealand between 15 March and 17 December 2000 concluded that 
economic disadvantage was a barrier to child restraint use, including access to, and 
cost, of the child restraint (Schluter & Paterson, 2010).   
2.7 IMPROVING THE LEVEL OF PROTECTION FOR CHILDREN IN 
CARS 
The level of protection for children in cars has been improved by changes in 
the design of child restraints and by changes in legislation covering their use.  Over 
the years since their initial introduction, the design of child restraints has evolved to 
include features that improve the performance under crash conditions.  For example, 
double crotch straps in forward and rear facing restraints have been added to reduce 
loading on the genital region, and the depth of side wings has been increased in order 
to better retain the heads of children at the upper end of the age bracket for which the 
restraint is suited.  While design and engineering of restraints has improved, their 
effectiveness is limited by the extent and manner in which they are used.  Legislative 
requirements can influence the extent and manner of use of child restraints.   
The legislation in most Australian states may be compared with the child 
restraint legislation in other English-speaking countries.  While Australia now 
requires use of child restraints up to the age of 7 years, New Zealand requires the use 
only up to 5 years, and the United Kingdom up to 12 years or 135cm in height.  
Similarly, the legislation in Canada requires child restraint use up to the age of 8 
years.  In the United States, the requirements differ by state (Reeve et al., 2007).   
However, other countries are still working toward the introduction of child 
restraint legislation.  China, for example, has only recently made the use of seat belts 
mandatory and not only is there no child restraint law in China, the seat belt law has 
not been widely enforced (Zhao, Tu, McMurray, & Sleigh, 2012). 
The remainder of this section describes the changes to child restraint legislation 
and standards in Australia, and the effects of legislative changes on child restraint 
use and child passenger injuries. 
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2.7.1 History of child restraint legislation and Standards in Australia 
Prior to the introduction of child restraint legislation in the 1970s, there were 
many related road safety milestones that occurred in Australia.  These milestones 
include record keeping of road fatalities, formations of road safety councils, the 
introduction of seat belt legislation, initial child restraint legislation, and the 
development of Australian Standards for child restraints.  The most relevant 
legislative changes and milestones since 1970 are summarised in Table 2.1.   
Australia was one of the first countries to introduce seat belt legislation and 
child restraint legislation in the 1970s.  However, as time has progressed, Australia 
has not updated and improved its child restraint legislation.  For thirty years the 
legislation only required the use of an Australian Standards approved child restraint 
for infants up to twelve months of age, while older children could be legally 
restrained in a child restraint or an adult seatbelt.    
In 2003, the National Transport Commission (NTC) was established in 
Australia to improve the productivity, safety and environmental performance of 
Australia’s road, rail and intermodal transport systems.  In response to concern 
among road safety experts and the community the NTC developed provisions for 
amendments to certain Australian Road Rules, including the child restraint 
legislation, that were designed to provide the basis for nationally consistent transport 
laws (NTC, 2007).  These provisions detailed recommendations for graduated child 
restraint use depending on the age of the child and rear seating for children aged up 
to seven years.  In 2008, the NTC released an information bulletin detailing the 
model child restraint laws approved by Australian Transport ministers.  The bulletin 
states that the child restraint legislative reform was conducted after research 
suggested children were prematurely graduated to child restraints that were too big 
for their size.  According to the bulletin, the child’s age was used to define the 
appropriate restraint instead of the height or weight of the child because this 
information is easily available to all parents (NTC, 2008). 
Queensland’s child restraint legislation was changed in two phases.  The first 
was an educative phase, which began in September of 2009 with the announcement 
of legislative changes to the requirements for child restraints.  Parents then had six 
months to inform themselves of the most appropriate restraint types for their children 
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and to obtain appropriate restraints.  The second phase began on 11 March 2010, 
with the enforcement of the legislative amendment.   
Table 2.1 Developments leading to legislative improvements for child restraint 
practices in Australia 
 
Year Development in Australia 
1970 Victoria became the first jurisdiction in the world to introduce 
compulsory seat belt use. 
1970-1973 Seat belt wearing legislation introduced into all Australian states and 
territories. 
1976-1982 All Australian states and territories introduced child restraint 
legislation. 
1978 First Australian Standard AS/NZS 1754 for child restraints. 
1989 First forward facing child restraint with harness introduced to the 
Australian Standard (AS/NZS 1754:1989). 
2000 Australian Standard AS/NZS 1754:1995 update including: 
Addition of rear facing child restraint, recline angle of child restraints, 
loose covers to be removed without detaching harness and warnings 
for use with airbags. 
2003 National Transport Commission (NTC) established in Australia to 
improve the productivity, safety and environmental performance of 
Australia’s road, rail and intermodal transport systems. 
2004 Australian Standard AS/NZS 1754:2000 updated to 2004 including: 
Introduction of rigorous side impact testing with a simulated door; 
change to dummy mass for one dummy (up to 12 kgs); warning labels 
added to say booster cushions provide no side impact protection. 
2009 Announcement of child restraint legislative changes in Queensland in 
September and commencement of six month educative period.  
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Enforcement of child restraint legislation in Victoria (9 November) 
and Tasmania (30 November). 
2010 Enforcement of child restraint legislative changes in New South 
Wales (1 March), Queensland (11 March), Australian Capital 
Territory (15 March), South Australian (1 July), and Western 
Australia (1 October). 
Australian Standard AS/NZS 1754:2004 updated to 2010 including: 
Introduction of requirements for new type of booster seat intended to 
accommodate children up to 138 cm in height; removal of booster 
cushions from Standard as they are unable to offer side impact 
protection; introduction of new requirements, applicable to all booster 
seats, intended to reduce the likelihood of abdominal injury to 
children using booster seats; changes to the way in which child 
restraints are categorised (age categorisation instead of weight 
categorisation); requirements for child restraints to show shoulder 
height markers; introduction of new requirements for colour-coded 
marking of the seat belt path on the child restraint. 
2012 Update of Australian Standard AS/NZS 1754 to include ISOFIX. 
2013 Enforcement of child restraint legislative changes in the Northern 
Territory (1 February). 
 
As previously mentioned, in Queensland there was a six month educative 
period for parents to learn about the requirements of the new legislation prior to the 
legislation being enforced.  Pamphlets and posters were printed by the Queensland 
Government and provided in materials distributed to mothers with newborns.  In 
addition, these were provided to some primary schools and after-school care centres.  
Pamphlets were also provided to Police Citizen’s Youth Clubs and Queensland 
Police offices.  Advertisements were placed in the local newspapers in the 
metropolitan locations.  These featured a young child (approximately 6 years old) 
dressed in school uniform seated in a booster seat.  The text advised that the 
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legislation was changing and gave the Transport and Main Roads, Queensland web 
site as a source for parents to find more information. 
Apart from the government-led education prior to the enactment of the 
legislation described above, there were many media articles released between the 
announcement and the enactment of the legislation.  Media coverage included 
television appearances by RACQ representatives informing parents that there would 
be an imminent legislative amendment, but that they had 6 months to prepare for the 
changes.  Newspapers published articles regarding the changes throughout 
Queensland.  Of the two cities that are the focus of this study, only one, 
Rockhampton, had a newspaper article discussing the legislative changes to child 
restraint practices.  RACQ published a number of articles in its bi-monthly magazine, 
The Road Ahead.  This magazine is sent to all of Queensland’s RACQ members: 
899,570 in hard-copy print and 160,000 copies online.  These articles addressed the 
requirements of the legislative amendment, the restraint fitting stations available at 
RACQ, and urged to parents to act to appropriately restrain their children prior to the 
legislation.  After the legislation, The Road Ahead published articles that discussed 
the appropriate restraints for different ages of children while noting that the 
legislative amendment had already been enacted. 
2.7.2 Child restraint legislation in Queensland 
The Queensland Transport Operations (Road Use Management—Road Rules, 
Part 16 Section 266) Regulation, 2009 in Transport Operations (Road Use 
Management) Act, 1995 requires all passengers under 7 years of age to be restrained 
in a suitable and properly fastened and adjusted restraint.  The following section 
outlines the requirements of the legislation (explained in greater detail in Section 4.2) 
and the exemptions to the legislation. 
In relation to child restraint use, the legislation states that passengers younger 
than 6 months of age must be restrained in a rearward-facing approved child 
restraint.  Passengers aged between 6 months and 4 years must be restrained in either 
a rearward-facing approved child restraint or a forward facing approved child 
restraint.  These have a 6 point inbuilt harness.  Passengers aged between 4 and 7 
years must be restrained in either a forward facing approved child restraint that has 
an inbuilt harness or in a properly positioned approved booster seat.  These currently 
do not have in-built harness and must be used with the vehicle seat belt or with an 
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add-on child H-harness (as described in Section 2.3).  It is important to note that the 
legislation states that if a passenger cannot be safely restrained as required due to the 
passenger’s height or weight, the passenger must be restrained by a restraint of the 
next size up.  Further, if a passenger is sitting in a seat that has a lap-only seat belt (a 
belt that fits over the hips of the passenger only), then an approved child safety 
harness must be used to restrain the upper body of the passenger within the restraint.  
However, the use of the harness alone is not sufficient if the child is too small to use 
an adult seat belt alone. 
In relation to seating position in a vehicle, the legislation states that passengers 
younger than 4 years of age must not sit in the front row of a motor vehicle that has 
two or more rows of seats.  A passenger aged between 4 and 7 years must not sit in 
the front row of seats unless all other seats in the row/s behind are occupied by 
passengers younger than 7 years of age. 
When travelling in a taxi, all children must be restrained.  However, if there is 
no suitable approved child restraint available and if the taxi has two or more rows of 
seats, the child may travel without a child restraint (using an adult belt instead), but 
must not sit in the front row of seats.  Further, a passenger who is 4 years or older, 
but younger than 7 years of age is exempt from using an approved child restraint if 
the passenger is seated in a part of the motor vehicle designed primarily for the 
carriage of goods, in a seating position that is suitable for the passenger’s size and 
weight and is restrained by a seat belt that is properly adjusted and fastened. 
2.7.3 Effect of legislation and parental education on restraint practices 
The introduction of the legislation for child restraints in Australia in the 1970s 
increased child restraint use by approximately 30 per cent in New South Wales 
(Herbert & Freedman, 1980).  These increases were immediate.  However they were 
not sustained, as the child restraint use rates declined from approximately 60 per cent 
to 40 per cent by eight months after the enforcement of the legislation (Freedman & 
Lukin, 1981). 
In the US, 43 states had implemented laws mandating booster seats for varying 
ages of children by 2008 (Brixey & Guse, 2009).  A study of the effectiveness of an 
upgraded child restraint law between 2003 and 2007 in the US showed that there was 
an 18 per cent reduction in injury rates for children aged 4 to 6 years of age after the 
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legislative amendment (Sun, Bauer, & Hardman, 2010).  However, a study of injury 
risk to children aged 9 to 12 years in five US states after changes to their booster seat 
legislation showed a non significant increase in restraint use for children in this age 
group over the time (Eichelberger, Chouinard, & Jermakian, 2012).  The study also 
showed that, for combined crash data for the five states, there was a non significant 
increase in the proportion of children aged 9 to 12 years seated in the rear seat.  By 
state, and comparing pre-legislation to post-legislation levels, the rear seat occupancy 
(children aged 9 to 12 years) was: Missouri 74-88 per cent, North Carolina 79-88 per 
cent, Pennsylvania 73-85 per cent, Wisconsin 86-91 per cent, and Wyoming 67-78 
per cent.  Across those five US states, the legislative amendments were associated 
with a reduction in the per capita rate of children injured in a crash.  There was a 17 
per cent reduction in fatal or incapacitating injuries to children aged 9 to 12 over the 
time the legislative amendments were introduced across the five states (Eichelberger 
et al., 2012). 
Research conducted in Canada when legislation was introduced that required 
child passengers weighing less than 50 pounds (22 kilograms) to use a restraint 
system appropriate to their weight showed no significant changes in incidence, 
severity or anatomical patterns of injury to those children covered by the legislation.  
While the research included a study period of five years of data either side of the 
legislation, authors noted that a possible reason for the lack of effect may have been 
the change being too gradual to detect (Senzilet, 1992). 
From April 2000, Japanese law required children aged up to 5 years to be 
restrained in a child restraint.  A study investigated the effect the legislation had on 
child casualties in Japan for children aged 1 to 5 years of age (Desapriya, Iwase, 
Pike, Buisonni, & Papsdorf, 2004).  Results of the study showed that there was no 
statistically significant reduction in child casualties during the time of the study.  
Authors note that injury rates increased non significantly, which may be attributable 
to incorrect use of child restraints (Desapriya et al., 2004). 
While there is evidence to show that child restraint legislation increases the use 
of child restraints in most areas in which it is introduced, research indicates that 
legislating child restraint use may not be enough in terms of providing optimal 
protection to children, due to the potential for incorrect installation of child restraints, 
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misuse of the restraint and using a seat belt for a child who is not large enough to use 
a seat belt alone.  
2.8 THE USE OF THE HEALTH BELIEF MODEL TO ASSESS CHILD 
RESTRAINT PRACTICES 
The studies reported above demonstrate that while legislation can increase 
usage of child restraints and improve child safety, there are other factors that 
constrain effectiveness, some of which relate to parental perceptions.  The Health 
Belief Model (HBM) has been used to examine some of these factors.  It proposes 
that individual constructs contribute to a prediction of health related behaviours 
(Rosenstock, 1974).  The Model is more flexible than other models and can be 
adapted to evaluate a variety of different health behaviours.   
The HBM was used to study child safety in vehicles in an early observational 
and questionnaire study in NSW.  This study was similar to the current study and 
investigated parental restraint practices and parental beliefs about child restraint use 
using the HBM (Webb, Sanson-Fisher, & Bowman, 1988).  Constructs of the model 
explored parental perceptions of the susceptibility of children to being injured in a 
crash, the perceived severity of the child’s potential injuries, the perceived barriers 
and benefits to using appropriate child restraint practices, and parental self-efficacy 
in completing certain tasks regarding appropriate child restraint practices, such as 
correctly installing a child restraint and making a child use a child restraint.  Parents 
who restrained their children in a child restraint were more likely than other parents 
to believe they could afford a child restraint.  In addition, they were less likely to 
believe that using a child restraint was ‘a nuisance’, or that they would have 
difficulties installing the child restraint, or that child restraints were not necessary on 
short trips.  Parents who restrained their children using a child restraint were more 
likely to believe that use of child restraints provides safety for children involved in a 
crash.  Further, parents who used child restraints for their children were more likely 
than other parents to believe they could prevent injury to their child in a crash and 
that luck did not determine whether their children would be in a crash (Webb et al., 
1988). 
Kakefuda et al. (2008) applied the HBM to child restraint use in an interview 
study of Japanese mothers.  Mothers were asked to rate how likely their child would 
be injured (susceptibility) and how severe the injury would be (severity) if their child 
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was not using a child restraint in a range of situations.  Mothers perceived 
susceptibility and severity to be higher in situations of “driving unsafely” compared 
to situations of driving safely on long drives, short drives and when stopped at 
signals.  Mothers in this study perceived that child restraints were expensive and that 
hire schemes were not adequate.  Mothers also considered it to be difficult to make 
the child sit in a child restraint when the child did not want to (Kakefuda et al., 
2008).  Some of the mothers also reported that they felt “hassled” by child restraint 
use on short drives and felt heartless when making their child use a child restraint 
when the child did not want to.  Some mothers reported finding installing a child 
restraint difficult, however the average score for the item was midpoint regarding 
child restraint installation was 3.9 on a scale in which 1 was very difficult and 7 was 
not difficult.   
The importance of educating parents regarding child restraint use has been 
shown by several other studies which did not use the HBM.  DiGuiseppi and Roberts 
(2000) evaluated a number of interventions in clinical settings designed to promote 
motor vehicle restraint use for children and found that these interventions had modest 
effects on long-term child restraint use, regardless of the type of intervention used.  
Interventions in the clinical setting that emphasized resources and reinforcement 
were found to significantly increase the short-term use of child restraint use, but less 
effect on long-term restraint use.  Interventions that were education-based only did 
not have a significant effect on child restraint use.  In addition Simon et al. (2006) 
found that families who received less injury prevention counselling at paediatric 
offices visited the paediatrician more frequently as a result of future injuries.  Child 
restraint counselling was noted in infant medical records as a priority among 
clinicians (Simon et al., 2006). 
2.9 IDENTIFYING GAPS IN CURRENT CHILD RESTRAINT RESEARCH 
There are a number of gaps that can be identified in current child restraint 
research.  There is little research regarding the link between parental beliefs in terms 
of child restraint practices and their behaviour.  While there are a number of studies 
that explore parental beliefs about child safety in vehicles and knowledge of 
legislation, there are few studies that distinctly and definitely connect parents’ beliefs 
and knowledge to the way in which they seat and restrain their children.  Further, the 
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way in which parents select the type of child restraint used and why some parents do 
not use child restraints consistently is unclear. 
Neither Australia nor Queensland has experienced changes in the child restraint 
laws between the initial legislation and 2009.  As a result, there is little evidence to 
show the most effective way to introduce legislation or legislative amendments for 
child safety in vehicles.  As part of the recent changes, there was an announcement of 
the impending changes, a period of time during which parents could obtain 
information on the changes and educate themselves on how the changes might affect 
them and their children, and then enforcement began.  It is unclear whether the 
period of education was used effectively by parents, and whether either the 
announcement or the enforcement of the legislation influenced parents more 
strongly. 
Research shows that education regarding child safety in vehicles is effective in 
encouraging parents to use appropriate child restraint practices.  However, it is 
unclear in the Queensland context, particularly with regard to parents from rural 
areas, as to how much and what type of education is needed to gain compliance with 
legislation or appropriate child restraint practices. 
2.10 CHAPTER SUMMARY 
In summary, children are subjected to a greater risk of injury and death in car 
crashes when they are suboptimally restrained, which includes the use of restraints 
that are inappropriate to the size of the child, the misuse of restraints and the use of 
front seating positions where rear seats are available.   
Several approaches to improving children’s protection as passengers have been 
adopted nation-wide, including changes to the design of restraints and to the 
Australian Standards that govern them.  As noted above, legislation also provides an 
opportunity to influence parental restraint behaviour.  Previous legislation in 
Queensland and elsewhere in Australia did not give sufficient direction to parents in 
terms of appropriate restraints to use with different aged children and could have 
conveyed the idea that the adult belt provides an optimal level of safety for children 
who have outgrown infant restraints.  However, the recent legislative amendment in 
Queensland offers parents better guidance in relation to optimal restraint use as it 
specifies seating position and restraint type for children aged 0 to 7 years.  The 
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amendment to the Queensland legislation has the potential to change parents’ 
behaviour.  However, the extent to which this will occur depends on whether parents 
know about it, whether they perceive it to be relevant to themselves, and whether 
they are motivated to comply.  As previously noted, a number of studies have shown 
that those who transport a child or children in their care have little or no knowledge 
of the laws around restraints for children under 16 years of age in Australia 
(Anderson et al., 2006).  Research for the present study includes an observational 
study of parental practices and interviews with parents that were conducted over 
three time periods around the announcement, education period, and enforcement of 
the legislation.  These analyses will be used to assess the effects of the legislation on 
parents’ attitudes, intentions and behaviour. 
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Chapter 3: Theoretical Perspectives on 
Child Restraints and Child 
Seating Position 
3.1 INTRODUCTORY COMMENTS 
The previous two chapters introduced the research program and outlined past 
research on child safety in vehicles, seating position and child restraint use.  Chapter 
three details two theoretical perspectives that were regarded as having potential to 
contribute to a better understanding of child restraint practices.  Deterrence Theory 
was considered relevant due to the applicability of consequences of disobeying the 
legislation.  The Health Belief Model was also considered as this is a model that has 
been applied to health promotion behaviour.  In addition, it is versatile as it can be 
applied to understand the behaviour of parents, instead of the children.  It is 
important to be able to apply the model to parents rather than children because, while 
the children will be the recipients of any possible injury incurred as result of an 
inappropriate seating position or restraint, it is largely the parents who make critical 
decisions and whose perceptions and knowledge are likely to influence choices 
regarding their children’s safety in the vehicle. 
3.2 DETERRENCE THEORY 
3.2.1 Classical Deterrence Theory 
Deterrence Theory comes from the field of criminology and is largely based on 
explaining criminal behaviour and the circumstances under which criminals are 
deterred from criminal acts due to the perceived risk of apprehension and 
punishment.  Classical Deterrence Theory proposes that an individual’s perceptions 
of the consequences of committing an illegal act will effectively dissuade the 
individual from engaging in the act (Homel, 1988; Williams & Hawkins, 1986).  
This theory has three major concepts: certainty, severity and swiftness of 
punishment.  Certainty refers to the perception an individual has of how certain they 
would be to be punished for committing a crime.  For example, if an individual is 
certain they will be apprehended and charged for a crime, Deterrence Theory states 
they will be less likely to engage in the criminal behaviour.  Severity refers to the 
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perception of the severity of punishment for committing a crime.  The theory 
proposes that the greater an individual’s perception of the severity of a punishment, 
the less likely they are to commit the crime.  Swiftness refers to how quickly a 
punishment will be applied.  If an offender believes they will be dealt a punishment 
quickly, the theory is that they will be less likely to commit the crime.  Deterrence 
Theory proposes that these three concepts in action, and in conjunction with one 
another, will deter an individual from committing a crime.  Thus, if the individual 
perceives that punishment for engaging in an illegal act will be certain, severe and 
swift, the committing of the crime will be deterred (Taxman & Piquero, 1998).  The 
individual’s perceptions of certainty, severity and swiftness are influenced by the 
intensity of the enforcement and the awareness of the penalties associated with the 
crime (Homel, 1988; Taxman & Piquero, 1998). 
Deterrence has two distinct forms: specific and general deterrence.  Specific 
deterrence occurs when an offender is deterred from reoffending as a result of direct 
exposure to sanctions, such as the cessation of drink driving behaviour due to the loss 
of licence by court order (Homel, 1986).  In contrast, general deterrence occurs when 
an individual is deterred from offending as a result of the threat of sanctions rather 
than direct experience of them.  For example, the average citizen may choose not to 
drive over the speed limit in a particular area due to being aware that speed cameras 
frequently operate in that particular place.  This citizen has not been caught for 
speeding in the past, but is deterred from speeding due to the perceived threat of 
being caught.  Some individuals may also be deterred from speeding, for example, as 
a result of their family or friends being caught for speeding in a particular area.  
However, while the perception of threat may be effective for some people in this 
example, other people may believe it will not happen to them, and so will continue to 
speed. 
3.2.2 Limitations of Deterrence Theory 
A number of limitations and criticisms led to a reconceptualisation of 
Deterrence Theory.  Stafford and Warr (1993) modified the classical theory to 
incorporate personal and vicarious experiences with punishment, including 
punishment avoidance.  While specific deterrence is known as the process by which 
an offender is exposed to punishment and therefore deterred from reoffending, 
Stafford and Warr (1993) argue specific deterrence should be the effect punishment 
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and punishment avoidance has on an individual.  In addition, while general 
deterrence is deterring the community as a whole through the threat of punishment, 
Stafford and Warr (1993) note that general deterrence could include the individual’s 
vicarious experiences.  The inclusion of vicarious experience is important to general 
deterrence for a number of reasons.  Firstly, for an individual who has little personal 
experience with breaking the law and the sanctions they may face as a result, 
deterrence will be a function of their vicarious experience.  Secondly, because 
deterrence is comprised of personal and vicarious experiences, one type of 
experience may affect the other, for example if an individual successfully seats their 
child (without being caught) in an inappropriate restraint for the child’s size, their 
personal experience may be confirming to them that the new law on child restraints 
is ineffectual.  However, the likelihood of that person inappropriately seating their 
child again is influenced by their perception of the risk of being apprehended.  Their 
vicarious experience shows other parents inappropriately seat their children without 
being caught, because the system for apprehending parents who break the child 
restraint law is generally inept.  However, the individual may be less likely to 
reoffend if their vicarious experience shows that other parents are caught for 
breaking the child restraint law and they were ‘lucky’ to get away with inappropriate 
seating and restraint use. 
This reconceptualisation has been used and supported.  Piquero & Paternoster 
(1988) note that the results of their study regarding deterrence to drink driving 
suggests the reconceptualisation of the model of deterrence emphasizes the concepts 
of personal and vicarious experiences, which have typically been relegated to social 
learning the psychological theories of human behaviour.  Despite these 
improvements to the Deterrence Theory, it is not sufficient to cover the health related 
behaviour analysed in this study.  Deterrence Theory does not account for health 
related behaviour such as the barriers to appropriate child restraint use and seating, 
benefits of appropriate restraint use, and severity of possible injury for children 
suboptimally restrained. 
3.2.3 Why Deterrence Theory was not used in the research 
Because Deterrence Theory largely focuses on legal sanctions, it can be 
criticized for not addressing informal sanctions or extralegal factors.  This is 
important because informal sanctions preserve social control and promote social 
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conformity (Meier & Johnson, 1977).  Such sanctions include social labelling (the 
dishonour associated with crime and criminal activity within the community), peer 
support (the support or reinforcement of a peer group), an individual’s moral 
commitment to the law, the ease with which an individual can commit a crime, an 
individual’s perception of himself as a criminal, and, the extent to which a person’s 
life is governed by offending behaviour (Meier & Johnson, 1977).  The main 
limitation is that this study is not exploring a criminal behaviour, as child restraint 
practices are not considered a criminal offence under Australian law.  Deterrence 
Theory was designed to evaluate criminal behaviour and these studies focus on 
health related, social behaviours. 
3.3 HEALTH BELIEF MODEL 
3.3.1 Origin and overview 
Health Belief Model (HBM) originated in the 1950s and was originally 
developed by the United States Public Health Services to explain preventive 
behaviours (Becker, 1974).  The HBM asserts that an individual’s behaviour is 
reason-based and that attitudes, perceptions and beliefs influence that behaviour 
(Glanz, Lewis, & Rimer, 2002).  The model is based on the idea that individuals will 
carry out a health related action if there is a positive expectation that they will avoid 
a negative health condition by engaging in a recommended action.  The individual 
must believe in his or her ability to engage in that recommended action in order to 
complete the health promoting behaviour. 
An individual’s motivation to engage in health related behaviour can be 
divided into three main components as detailed below:   
a) individual perceptions, which includes the effects of beliefs about an illness, 
and perceived susceptibility and severity.  The perception of an individual’s health 
behaviour threat is influenced by three factors:  general health values, including 
concerns about health; specific health values, or the perceived vulnerability to a 
particular threat; and beliefs and perceptions about consequences of a health 
problem.  
b) modifying behaviours includes demographic variables, perceived threats and 
cues to action; and 
c) likelihood of action, which includes the probability of applying a behaviour.   
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The model progresses in the following form: an individual perceives a threat to 
his or her health and is simultaneously cued to action.  If the perceived benefits 
outweigh perceived barriers, then he or she is likely to engage in the recommended 
health related behaviour.  Race, religion, income, family and sociopsychological 
factors influence the individual’s perceptions (Turner, Hunt, DiBrezzo, & Jones, 
2000). 
The HBM is made up of five major constructs, termed ‘perceived threat’, 
‘perceived benefit’, ‘perceived barriers’, ‘self-efficacy’ and ‘cues to action’.  The 
‘perceived threat’ construct is comprised of: ‘perceived susceptibility’, which is an 
individual’s perception of the risk of either contracting a disease or being involved in 
a dangerous situation; and, ‘perceived severity’, which is the perception of the 
seriousness of contracting the disease or being involved in a dangerous situation 
(Ringwalt et al., 1986). 
Study Two investigated each construct of the HBM, separating perceived 
susceptibility and perceived severity from one another.  For this reason, the HBM 
will be referred to as comprised of six constructs throughout the rest of the thesis.  
Self-efficacy was used to augment the HBM constructs in order to understand 
individuals’ motivations and their level of confidence in attempting and completing 
the target health-related behaviour.  It is important to note that the HBM is flexible 
enough to be used to examine health promotion behaviours on behalf of another 
person.  In this case, the interest was not in parental health, but rather, parental 
behaviour and health practices in relation to their children’s safety.  This focus was 
for the reasons outlined above: that while children wear the car restraint, parents 
make the decisions about which restraints are obtained and used and where a child 
sits in the vehicle.  Hence, parental perceptions were deemed to be important to these 
choices rather than children’s perceptions. 
Figure 3.1 shows the constructs of the HBM and the way in which they relate 
to one another. 
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Individual perceptions Modifying factors Likelihood of action
Demographic variables
Sociopsychological variables
Perceived susceptibility to 
disease/injury and Perceived 
seriousness (severity) of 
disease/injury
Perceived threat of disease/injury
Cues to action
Likelihood of taking 
recommended preventive health 
action
Perceived benefits of preventive 
action minus perceived barriers 
to preventive action
Self efficacy
 
Figure 3.1 Interrelated constructs of the Health Belief Model leading to the likelihood of a preventative 
health action (adapted from Ashton & Blinkhorn, 1999) 
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An early study using the HBM in relation to road safety measured perceived 
susceptibility and perceived severity by asking parents about their perceptions of the 
likelihood they would be involved in a crash, and the severity of injury a child might 
sustain in a crash (Ringwalt et al., 1986).  The authors noted that prior studies had 
showed that susceptibility and severity are predictive of the likelihood that an 
individual will engage in preventative health behaviour (Becker, 1974).  Janz and 
Becker (1984) had noted that perceived susceptibility is a better predictor of 
preventative behaviour than perceived severity.  Despite the support that each of 
these constructs has received, Foss (1985) found that perceived susceptibility of 
having a crash did not significantly contribute to child restraint use.  Similarly, 
Ringwalt et al. (1986) found that the perceived susceptibility and perceived severity 
did not significantly contribute to use of child restraints. 
‘Perceived benefits’ refers to the perception that an individual has of strategies 
to avoid contracting a disease, or the perceived benefits of avoiding a dangerous 
situation.  Perceived benefits can be measured by asking parents about their beliefs 
that using child restraints and sitting children in the rear will result in a safety benefit 
for the child.  As noted in Chapter Two, there is now substantial evidence that 
restraints designed to fit the less mature anatomy and smaller size of children 
compared with adults confer considerably more protection to child wearers than do 
adult belts under crash conditions.  One reason is that the force of a crash is spread 
over the stronger body parts of the child’s body such as shoulders and hips (Arbogast 
et al., 2004).  In addition, child restraints better control the child’s head excursion, 
leading to fewer and less severe injuries (Arbogast et al., 2004).  A study examining 
parents’ beliefs surrounding  child restraint use and using the HBM constructs found 
that parents perceived benefits that the of using child restraints included an increased 
locus of control of preventing injury to their child in a crash, and that child restraints 
provided protection from injury in a crash (Webb et al., 1988). 
The construct of ‘perceived barriers’ includes perceptions of the negative 
impacts of avoiding contracting a disease or a dangerous situation, such as physical, 
psychological and financial consequences.  Perceived barriers are important when 
exploring health behaviours because they allow researchers insight into why people 
do not engage in a behaviour that is for the benefit of themselves or their children.  A 
US study found that a lack of parental knowledge was one of a number of barriers 
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preventing the use of dedicated child restraints (Simpson et al., 2002).  These 
researchers also noted that there was a difference between parents who used booster 
seats compared to those who didn’t in terms of their parenting style:  Parents who 
used booster seats reported that use of the seat was not negotiable with the child, 
while parents who did not use booster seats were easily deterred from usage by the 
child’s resistance (Simpson et al., 2002). 
Additionally, parents who restrained their children appropriately had a different 
perception of risk than parents who did not use appropriate restraints.  Parents who 
used appropriate restraints noted that they were safe drivers or drove safe cars, so 
they were not likely to be involved in a crash (Simpson et al., 2002).  In addition, the 
safety conscious parents were more concerned than the other group of parents about 
the possibility of injury if their child was not appropriately restrained.  Interestingly, 
parents of children who used booster seats seemed less confident in protecting their 
child from road trauma injury, despite using a booster seat (Simpson et al., 2002).  
While many parents were aware that their child should stay in a booster seat whilst 
travelling in the car until eight years of age, they also listed many perceived barriers 
using the booster seat.  Some of the barriers included having extra passengers in the 
vehicle, the lack of availability of a booster seat, and the booster seat not fitting in 
the vehicle correctly.  Other parents noted that they would use an adult seat belt for 
their children on short trips, or depending on their mood.  While some parents stated 
that they were happy to pay the cost for an infant seat because the child is young, 
they were more resistant to paying for a booster seat for an older child (Simpson et 
al., 2002).   
‘Cues to action’ is a construct based on physical or environmental factors that 
motivate an individual to avoid disease or danger.  The HBM cues to action construct 
is based on factors that motivate an individual to avoid disease or injury, in this case, 
for the individual’s children.  One cue to action that many parents face is legislation.  
The threat of fines or demerit points taken off their licence is enough to encourage 
some parents to abide by the law and fully protect their children by appropriately 
seating and restraining them.  A US study found an increase in child restraint use 
after the implementation of legislation (Alvarez & Jason, 1993), which is supported 
by earlier research with similar results (Jason & Rose, 1984; Seekins et al., 1988). 
50 Changes in child restraint practices in regional Queensland   
 
 
DiGuiseppi and Roberts (2000) found that counselling and other clinical setting 
interventions were effective methods of increasing the use of restraints.  In addition 
Simon et al. (2006) found that families who received less injury prevention 
counselling at paediatric offices visited the paediatrician more frequently as a result 
of future injuries. 
3.3.2 Empirical support for the use of the Health Belief Model 
The HBM differs from other, more structured models by proposing that 
individual constructs contribute to a prediction of health related behaviours.  This 
more flexible model allows it to adapt to evaluating a variety of different health 
behaviours.  The HBM has been used to investigate many different health 
behaviours, including breast self-examination, smoking cessation, influenza 
inoculation, dieting and HIV/AIDS (Behavioural Research Unit, 2002).  The model 
has been applied in a nursing setting for sick children, examining children’s attitudes 
to treatment for chronic illness (Buckingham, 1997).  Socio-economic status of the 
child and family appeared to have the greatest negative effect on health beliefs and 
was directly related to perceived vulnerability and levels of motivation for children 
(Gochman, 1985).  Further, the HBM has been applied to bicycle helmet use for 
undergraduates.  This study showed that compared to non-wearers, undergraduates 
who wore helmets reported significantly fewer perceived barriers and perceived 
vulnerability (or susceptibility).  However, those who wore helmets reported 
significantly greater perceived severity of harm when compared to non wearers 
(Ross, Ross, Rahman, & Cataldo, 2010). 
An early observational and questionnaire study similar to the candidates’ 
studies investigated parental restraint practices and parental beliefs about child 
restraint use using the HBM in New South Wales (Webb et al., 1988).  Results 
showed that parents who restrained their children in a child restraint were more likely 
than other parents to believe they could afford a child restraint.  In addition, they 
were less likely to believe that using a child was ‘a nuisance’, or that they would 
have difficulties installing the child restraint, or that child restraints were not 
necessary on short trips.  Parents who restrained their children using a child restraint 
were more likely to believe that use of child restraints provides safety for children 
involved in a crash.  Further, parents who use child restraints for their children were 
more likely than other parents to believe they could prevent injury to their child in a 
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crash and that luck did not determine whether their children would be in a crash 
(Webb et al., 1988). 
Kakefuda et al. (2008) applied the HBM to child restraint use by interviewing 
Japanese mothers in a self-report study.  Perceived susceptibility was categorised as 
high if mothers reported that they were driving unsafely (e.g., speeding or driving 
under the influence of alcohol) and lower if mothers reported driving safely on long 
drives and short drives.  Mothers in this study perceived that child restraints were 
expensive and that hire schemes were not adequate.  Making a child sit in a child 
restraint when the child did not want to was also considered difficult by the mothers 
(Kakefuda et al., 2008).  Some of the mothers also reported that they felt hassled by 
child restraint use on short drives and felt heartless when making their child use a 
child restraint when the child did not want to.  Some mothers reported finding 
installing a child restraint difficult, however the average score for the item was 
midpoint regarding child restraint installation was 3.9 on a scale in which 1 was very 
difficult and 7 was not difficult.  This study assisted the researcher to develop 
questions for the Study Two intercept interview relevant to each of the HBM 
constructs.  The candidate considered the use of items regarding the impact of parent 
perceptions on whether a child restraint is required depending on the length of the 
trip, the cost of the child restraint, children trying to avoid the use of child restraints, 
and installation of the child restraint in the vehicle. 
3.3.3 Limitations of the Health Belief Model 
The HBM is limited by its failure to include the influence of social norms and 
peer influences on health related decisions (Denison, 2002).  However, in this study, 
the influence of social norms and peer influences will not be not addressed as prior 
research has not demonstrated that these factors have an impact on child restraint use 
in Australia (Charlton, Koppel, Fitzharris, Congiu, & Fildes, 2006).  A further 
limitation of the HBM is that it fails to take economic and environmental factors into 
consideration (Denison, 2002).  This limitation is particularly important to the 
current study as past research has shown that restraint use may be affected by socio-
economic factors, such as income, affecting the parent’s ability to purchase a 
restraint (Aspler, Formica, Rosenthal, & Robinson, 2003).  For this study, differences 
in attitudes, perceived barriers or behaviour that might result from economic or 
environmental differences will be assessed using items separate to those covered by 
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the HBM.  However, despite its limitations, the HBM is the most frequently applied 
model to health related behaviour in health education due to its adaptability and ease 
of use to plan the communication and distribution components of health education 
programs (Green, 2009). 
3.4 CHOICE OF THEORY 
In earlier sections, two theories that attempt to explain behaviour were 
considered in relation to their suitability to investigate and explore parents’ beliefs, 
perceptions and deterrents to seating their children in the rear seat and using 
dedicated child restraints.  An ideal theory would address health and injury 
prevention related behaviours as the aim of the legislative amendment is to 
encourage and require parents to appropriately seat and restrain their children to 
avoid injury or death to the child in the event of a car crash.   
Deterrence Theory was not chosen as the most appropriate for this research 
because it focuses more on explaining behaviour in terms of perceptions of sanctions 
and their influence over the decision to comply or otherwise.  It would seem from the 
findings reported by other researchers (see Chapter Two and earlier in Chapter 
Three) that the decision to use child specific restraints is more related to parental 
perceptions about safety or their concerns for protecting children.  As Deterrence 
Theory does not attempt to account for behaviour that is motivated by concerns for 
safety, it was deemed unsuitable for exploring factors that may influence parental 
behaviours to prevent child injury or death. 
The HBM was considered and chosen as the most appropriate model to suit 
this research.  The HBM covers six constructs including self-efficacy, perceived 
benefits, perceived barriers, perceived susceptibility, perceived severity and cues to 
action.  These constructs were believed to sufficiently address the perceptions of 
parents regarding safety of children in vehicles.  In addition, the HBM addresses the 
use of the legislation as a deterrent for suboptimal restraint of children 
3.5 CHAPTER SUMMARY 
In summary, this chapter outlined two theoretical perspectives that could each 
be applied to seating position and child restraint choice for parents of children aged 
eight years and younger.  Both Deterrence Theory and the HBM have been outlined 
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and discussed in relation to health and injury prevention behaviours.  After 
presenting other research that has been conducted using these two theories, the 
chapter presented a final choice of model.  The HBM was chosen to underpin the 
research due to its suitability, flexibility and versatility to the research topic. 
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Chapter 4: Research Design 
4.1 INTRODUCTORY COMMENTS 
The previous chapters presented the literature and rationale for this research.  
Children’s safety in vehicles has been explored, focusing on the need for rear seating 
and the use of dedicated child restraints that are appropriate for the size of the child.  
This chapter outlines the aims of the research and explores the influence of parents’ 
perceptions through the use of the Health Belief Model and legislative changes 
designed to improve children’s safety in vehicles.  The legislation was amended in 
2010 to make stricter requirements for seating position and restraint use for children, 
which are detailed in this chapter.  In addition, this chapter includes a detailed 
explanation of each research question and the related hypotheses for Studies One and 
Two in relation to the legislative changes.  A diagrammatic representation of the 
study design which shows the relationship between the two studies is presented.  
Further, this chapter describes the geographical regions where the data was collected 
for each study.  Details of the socio-economic factors of each region are explored in 
order to outline the similarities between the two regions.  The studies are then 
outlined, including the aim of each study, the methods of data collection, and the 
research questions and hypotheses for each study. 
4.2 AIM OF THE RESEARCH AND LEGISLATIVE CHANGES 
The research was conducted to investigate the effects of the announcement and 
the introduction of amendments to the Queensland child restraint legislation on the 
behaviour of parents in two regional areas of Queensland in terms of their choice of 
restraint type and seating position in the vehicle in which they sat children in their 
care.  In addition, the research study sought to determine the way in which parents’ 
perceptions and knowledge of the legislative amendment influence their restraint 
practices, which was measured in one of the regional areas, using the Health Belief 
Model (HBM) devised by Becker (1974).  To achieve these aims, the researcher 
collected observational information on actual child seating and restraint behaviour 
and also explored parental knowledge, opinions and views of the new legislation 
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underpinning parental behaviour via a survey incorporating constructs from the 
HBM. 
The 2010 amendment to the Queensland Transport Operations (Road Use 
Management—Road Rules) Regulation, 2009 in Transport Operations (Road Use 
Management) Act, 1995 requires the following for passengers younger than seven 
years of age (pages 255 - 262):  
s 266.2  If the passenger is less than 6 months old, the passenger must be restrained 
in a suitable and properly fastened and adjusted rearward facing approved child 
restraint 
s 266.2A  If the passenger is 6 months old or older, but is less than 4 years old, the 
passenger must be restrained in a suitable and properly fastened and adjusted –  
a) Rearward facing approved child restraint; or 
b) Forward facing approved child restraint that has an inbuilt harness 
s 266.2B  If the passenger is 4 years old or older, but is less than 7 years old, the 
passenger must –  
a) Be restrained in a suitable and properly fastened and adjusted forward facing 
approved child restraint that has an inbuilt harness; or 
b) Be placed on a properly positioned approved booster seat and be restrained by 
a seat belt that is properly adjusted and fastened. 
s 266.3  A passenger who is under 4 years old must not be in the front row of a motor 
vehicle that has 2 or more rows of seats. 
s 266.3A  A passenger who is 4 years old or older, but is less than 7 years old, 
must not be in the front row of a motor vehicle that has 2 or more rows of seats 
unless all of the other seats in the row or rows behind the front row are occupied by 
passengers who are also under 7 years old. 
The legislation further stipulates that “if a passenger can not safely be 
restrained as required” (page 254) by a subsection due to the passenger’s height or 
weight, the passenger must be restrained as if the following subsection applied to the 
passenger.  For example, if a child is 3 years of age, he/she would be required to be 
restrained under subsection 266.2A in a rear or forward facing child restraint with an 
inbuilt harness.  However, if that child is too tall or heavy for one of these restraints, 
the parent or caretaker may restrain the child under subsection 266.2B, which would 
allow the use of a booster seat.  Further, if a passenger is sitting in a seat that has a 
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lap-only seat belt (a belt that fits over the hips of the passenger only), an “approved 
child safety harness that is properly adjusted and fastened” must be “used to restrain 
the upper body of the passenger” (Transport Operations (Road Use Management—
Road Rules) Regulation, 2009 in Transport Operations (Road Use Management) Act, 
1995). 
4.3 RESEARCH OBJECTIVES AND QUESTIONS 
The main objectives of this research project are to: 
1. Investigate the extent to which the changes to child restraint legislation 
have led parents in regional areas of Queensland to use appropriate 
restraint practices for their children. 
2. Determine the extent to which parental perceptions, barriers and 
environmental factors influence the appropriateness of child seating 
position and restraint use using the constructs of the Health Belief Model. 
 
The first three research questions are addressed in both Study One and Study 
Two.  The first research question is: 
1. Will the announcement and enforcement of the new legislation decrease the 
proportion of children occupying the front seat? 
This question sought to discern whether the announcement of the legislation 
would have enough impact on parents’ behaviour that it would deter parents from 
seating their children in the front seat.  In addition, this question explored whether 
the consequence of enforcement of the legislation would deter parents from seating 
their children in the front seat.  It was reasoned that the announcement of the 
legislation might bring the issue of the dangers of front seating to the forefront of 
parents’ minds, which in turn might encourage them to seat children in the rear seat.  
However, because the announcement did not involve police enforcement, it was also 
possible that parents would require enforcement of the legislation to deter them from 
seating their children in the front seat of the vehicle. 
Similar to question one, question two addresses the use of dedicated child 
restraints: 
2.  Will the announcement and enforcement of the new legislation increase the 
use of dedicated child restraints? 
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This question concerns the use of dedicated child restraints, as opposed to the 
use of the adult seat belt for children.  Because the legislation specifies the use of 
particular restraints depending on the age of the child, it was reasoned that some of 
the parents whose children were required to use dedicated restraints under the 
amended legislation but not under the previous legislation, would realise that they 
had prematurely graduated their child to an adult seat belt.  However, it was unclear 
whether parents would be encouraged to place any children aged younger than 7 
years back into dedicated child restraints as a result of the announcement, and 
possible exposure to education regarding the impending legislative amendment 
alone, or whether enforcement of the legislation would be needed to encourage 
compliance. 
Question three addresses the use of appropriate restraints for children: 
3.  Will the announcement and enforcement of the new legislation increase the 
use of appropriate child restraints? 
Question three is designed to explore the use of restraints that are appropriate 
for the size/age of the child.  As discussed in Chapter Two, while the adult seat belt 
is safe to use for the appropriately sized child, often a child who is too small may be 
prematurely graduated to an adult seat belt.  It was reasoned that, while parents may 
want to appropriately restrain their children as a result of the announcement and 
enforcement of the legislative amendment, it is possible that they might not 
understand the requirements or feel able to comply.  This was perceived as most 
likely to affect those parents whose children were either tall or heavy, or short or 
light for the legislative requirement that specifies age of the child. 
The following six research questions were addressed in Study Two, and 
explored the influences of parental health beliefs on the restraint practices (using the 
Health Belief Model construct). 
4.  Do parental perceptions of susceptibility to injury influence the likelihood 
that children will be appropriately seated and restrained?  
Applying the Health Belief Model (Becker, 1974) to child passenger safety, 
parental perceptions of susceptibility to either a car crash or injury in a car crash 
should influence parents’ willingness to appropriately seat and restrain their children.  
Parents who believe they may be susceptible to having a car crash, or that their 
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children would be injured if they had a car crash may be more likely to appropriately 
seat and restrain their children as a way to exert some control over the severity of 
possible injury sustained.  Parents who do not hold these beliefs will be less likely to 
appropriately seat and restrain their children. 
5. Do parental perceptions of severity of injury influence the likelihood that 
children will be appropriately seated and restrained? 
Question five addresses the influence of parental perceptions of severity of 
injury have on parents’ willingness to appropriately seat and restrain their children.  
Parents may be more likely to appropriately seat and restrain their children if they 
believe that a serious injury to their child as a result of a car crash, while those who 
do not hold this belief would not be influenced to use appropriate child restraint 
practices. 
6.  Do parental perceptions of benefits influence the likelihood that children 
will be appropriately seated and restrained? 
This question addresses the possible impact of parental perceptions of the 
likely benefits of using the most appropriate child restraint practices for children 
based on their ages.  Applying the HBM, parents who understand the benefits of rear 
seating and of using appropriate child restraints will be more inclined to 
appropriately seat and restrain their children.  However, those parents who do not see 
such benefits will be less likely to appropriately seat and restrain their children. 
7.  Do parental perceptions of barriers influence the likelihood that children 
will be appropriately seated and restrained? 
In contrast to question six, question seven explores the influence of parental 
perceptions of barriers to appropriate child restraint practices.  Specifically, parents 
who perceive that there are many barriers to seating children in the rear seat, or to 
using the most appropriate restraint depending on child age, will be less likely to use 
appropriate child restraint practices.  Barriers can include psychological, physical, 
social, and financial barriers arising from the parent, the parent’s peers the child, or 
the child’s peers (Kakefuda et al., 2008; Webb etal., 1988).  Parents who perceive 
there are fewer barriers, or that any barriers may be relatively easily overcome, will 
be more likely to appropriately seat and restrain their children. 
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8.  Does parental self-efficacy influence the likelihood that children will be 
appropriately seated and restrained? 
Research question eight assesses the impact parental self-efficacy may have on 
the appropriateness of their child’s seating position and restraint type.  Parents were 
asked a number of questions about their confidence about obtaining and using child 
restraints.  It was argued that parents who have a low self-efficacy for obtaining or 
using child restraints would be less likely to use them and thus less likely to have 
safe seating position and restraint practices for their children.  Conversely, those 
parents who are confident about obtaining and using child restraints would be more 
likely to use them and thus to appropriately seat and restrain their children. 
4.4 RESEARCH DESIGN 
 The overall design of the research is depicted in Figure 4.1.  Two of the 
strengths of the design of the current research are that it is longitudinal and that it 
uses mixed methods.  Study One has a longitudinal observational design.  
Observations of similar samples of parents were conducted before the announcement 
of the legislation (T1) to provide baseline data, after the announcement of the 
legislation (T2) to measure the effects of the announcement, and after enforcement 
had commenced (T3) to assess its effects.  Study Two involved repeated measures 
intercept-interview data, collected at T2 and then at T3 from the same group of 
parents.  While the intercept interview data was aimed at enabling an understanding 
of the knowledge and attitudes underlying the observed behaviour, it had the 
limitation of being self-reported data on behaviour (seating position and restraint 
use).  The collection of both observational and interview data at T2 and T3 provided 
an opportunity to validate the interview data, a feature which is missing from other 
previous studies.  Canadian researchers have warned that interview data may 
overestimate the extent to which parents appropriately restrain their children, because 
of social desirability biases in responding (Snowdon et al., 2010).  In the current 
study, publicity about the new legislation could potentially contribute to this bias, 
and this influence might be stronger at T3 than T2.  Thus the collection of 
observational data at the same time as interview data was perceived as providing an 
important opportunity to assess the extent to which this has occurred. 
60 Changes in child restraint practices in regional Queensland   
 
 
 
 Study One Study Two 
T1 
 
Observations  
T2 
 
Observations Intercept Interviews 
T3 Observations Follow-up Interviews 
Figure 4.1 Interrelation of Study One and Two over three time periods. 
 
4.4.1 Location of study 
This research took place in two Queensland regional centres.  Toowoomba and 
Rockhampton were chosen as comparable locations because they are similar in 
demographic and population characteristics (e.g., population size, both with a sub-
population of university students, and clearly definable boundaries).  Situated 125km 
south-west of Brisbane, Toowoomba had an estimated population of 162,057 in 
2010.  Males comprised 49.31 per cent of the population in 2010 (ABSa, 2011), 
compared with 49.39 per cent in Brisbane (ABSc, 2011) and 49.97 per cent in 
Queensland (ABSb, 2011).  Most recent statistics show that in 2006, just over 3 per 
cent of Toowoomba’s population (then 151,297) identified as being indigenous.  
Unemployment in Toowoomba was 3.5 per cent in the June quarter of 2010, 
compared with 4.6 per cent in Brisbane, 5.7 per cent in Queensland and 5.5 per cent 
in Australia.   
Situated approximately 600km north of Brisbane, Rockhampton had an 
estimated population of 115,526 in 2010 (ABSd, 2011).  Males comprised 50.53 per 
cent of the population in Rockhampton, which is slightly greater than in 
Toowoomba, Queensland and Australia.  In 2006, 5.7 per cent of the Rockhampton 
population identified as being indigenous.  Rockhampton’s unemployment rate is 
slightly greater than that of Toowoomba, at 4.6 per cent in 2010 (ABSd, 2011).   
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Table 4.1 Average taxable income of taxpayers in Toowoomba and Rockhampton, 
2009 
 
 Average taxable income 
Australia $45,089 
Queensland $42,664 
Brisbane $49,646 
Toowoomba $38,248 
Rockhampton $43,225 
 
As shown in Table 4.1, the average taxable income for residents of 
Rockhampton in 2009 was $43,225, which is slightly less than that of Australia and 
Brisbane, but greater than that of Queensland and Toowoomba.   
Figure 4.2 shows the location of Toowoomba and Rockhampton, in relation to 
Brisbane. 
 
 
Figure 4.2 Regional cities of Toowoomba and Rockhampton, Queensland. 
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The research was conducted in regional centres for two reasons. The first, and 
most important, is that rural and regional areas of Queensland (and indeed Australia) 
are known to have lower levels of restraint use for adults (Henderson, 2004; Sticher, 
2005).  We currently do not know if this pattern persists for child restraint use in 
rural and regional centres, but if it does, it suggests that children’s passenger safety 
in rural and regional areas is seriously compromised.  Thus the current research 
provided an opportunity to explore this issue.  Past research has shown that rural 
areas of Australia are disproportionally represented with regards to road trauma 
(Henley, Kreisfeld & Harrison, 2007).  In addition, it is possible that regional area 
residents have a different response to changes in legislation, possibly due to 
relatively lower levels of media attention such issues might be given when compared 
to metropolitan areas, or to potential differences in driving styles and safety beliefs, 
attitudes or culture.  The two cities were selected prior to any research for this 
program being conducted.  Having data collected from two locations meant that any 
unexpected event or parent education in one city would not limit the research, as the 
other city’s data would still be available.  Further, Toowoomba and Rockhampton 
are reasonably close to Brisbane, which allowed the researchers to travel to each area 
to collect data for both studies at a reasonable cost.  
The second reason was that previous research related to child restraint use had 
been conducted in suburban Brisbane and suggested that levels of child occupancy of 
front seats was high and that use of dedicated restraints was at a lower level than 
desired (Lennon, 2005). 
4.5 STUDY ONE – OBSERVATION OF CHILD RESTRAINT USE AND 
SEATING POSITION 
Study One was an observational study of the use of child restraints and 
children’s seating positions in Toowoomba and Rockhampton.  The aim of this study 
was to examine the effects of the announcement and enforcement of the legislation 
by observing child restraint use and seating position for children over three time 
periods: before the announcement of the legislation (T1), after the announcement but 
before the enactment (T2), and after enforcement of the legislation began (T3). 
The three research questions addressed in Study One and their hypotheses are 
outlined below: 
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1.  Will the announcement and enforcement of the new legislation decrease the 
proportion of children occupying front seat? 
2.  Will the announcement and enforcement of the new legislation increase the use of 
dedicated child restraints? 
3.  Will the announcement and enforcement of the new legislation increase the use of 
appropriate child restraints? 
These research questions led to the creation of six hypotheses to examine the 
influence of both the announcement and enforcement of the legislative amendment.  
It was hypothesized that the proportion of children occupying the front seat would 
decrease with both the announcement and the enforcement of the legislation.  It was 
also hypothesized that the proportion of children in dedicated child restraints would 
increase with the announcement and enforcement of the legislation.  In addition, it 
was expected that the proportion of children in child restraints appropriate to the 
child’s age would increase with the announcement and enforcement of the 
legislation. 
4.6 STUDY TWO – SURVEY OF PARENTS’ PERCEPTIONS, 
KNOWLEDGE AND BEHAVIOUR REGARDING CHILD 
RESTRAINTS AND SEATING POSITION 
 Study Two comprised an intercept interview of parents in Toowoomba before 
the enactment of the legislation (i.e. at T2) with a follow-up by telephone after 
enforcement of the legislation began (at T3).  The aim of Study Two was to examine 
the effects of the announcement and enactment of the legislation by asking parents 
about the type of restraint they use for each of their three oldest children aged eight 
years and younger.  In addition to examining the effectiveness of the legislation, this 
study also sought to examine the knowledge, attitudes and opinions of parents 
regarding both the new legislation and child safety in vehicles in general.  Parents 
were approached after the announcement of the legislation (T2) and were asked a 
number of questions regarding child safety in vehicles, most of which were based on 
the constructs of the Health Belief Model (Becker, 1974).  Demographic questions 
were also asked to determine possible differences on the basis of gender, age, socio-
economic status and family type.  Parents who consented were also telephoned six 
months after their initial interview, after the enactment of the legislation (T3), and 
asked the same questions again. 
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 The research questions addressed in Study Two and their hypotheses are 
outlined below: 
1.  Will the announcement and enforcement of the new legislation decrease the 
proportion of children occupying front seat? 
2.  Will the announcement and enforcement of the new legislation increase the use of 
dedicated child restraints? 
3.  Will the announcement and enforcement of the new legislation increase the use of 
appropriate child restraints? 
4.  Do parental perceptions of susceptibility to injury influence the likelihood that 
children will be appropriately seated and restrained?  
5.  Do parental perceptions of severity of injury influence the likelihood that children 
will be appropriately seated and restrained? 
6.  Do parental perceptions of benefits influence the likelihood that children will be 
appropriately seated and restrained? 
7.  Do parental perceptions of barriers influence the likelihood that children will be 
appropriately seated and restrained? 
8.  Does parental self-efficacy influence the likelihood that children will be 
appropriately seated and restrained? 
 
 The three hypotheses described for Study One were also tested in Study Two.  
However, these hypotheses differed slightly to the ones posed for Study One.  
Related to the first three research questions, in Study Two it was hypothesized that 
the proportion of children reported as occupying the front seat would decrease with 
the enforcement of the legislation, the proportion of children reported to be restrained 
in dedicated child restraints would increase with the enforcement of the legislation, 
and that the proportion of children who were reported as using a restraint that was 
appropriate to the child’s age would increase with the enforcement of the legislation.  
Additional hypotheses for Study Two included those based on the constructs of the 
Health Belief Model.  Specifically, it was hypothesized that parents who reported 
higher ratings of self-efficacy would be more likely to report appropriate seating and 
restraining of their children.  It was expected that parents who reported higher ratings 
of benefits and lower ratings of barriers to using appropriate seating positions and 
restraints would be more likely to report restraining their children appropriately.  In 
addition, parents who report higher ratings of perceived susceptibility of crashing 
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and severity of injury would be more likely to report appropriately seating and 
restraining their children. 
4.7 CHAPTER SUMMARY 
 This chapter outlined the aim of the research program, to examine the effects of 
the announcement and enforcement of the child restraint legislative amendment.  The 
amendment to the Queensland child restraint legislation details the required types of 
restraints and seating position for children up to the age of 7 years.  The chapter also 
described the two cities in which the research program was conducted.  Toowoomba 
and Rockhampton were shown to have sufficiently similar demographics such as 
average taxable income, general population and level of unemployment to allow 
comparisons of data to be made.  The following chapter describes Study One, the 
observational study. 
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Chapter 5: Study One – Observation of 
child restraint use and seating 
position 
5.1 INTRODUCTORY COMMENTS 
This chapter presents the first study conducted as part of the research program.  
Study One is an observational study that was designed to measure the effects of 
changes to the child restraint legislation in Queensland introduced in March 2010.  
As detailed in Section 4.2, while the legislation prior to March 2010 required that 
children younger than 12 months of age be seated in the rear in a dedicated child 
restraint, the new legislation, which differs substantially from its predecessor, 
requires rear seating and dedicated child restraint use for children up to the age of 7 
years.  The legislation was announced in September 2009 and in the announcement it 
was specified that police enforcement would begin in March 2010.  It was expected 
that the announcement of the legislation would lead some parents to change their 
practices regarding the seating position for their children in the car and how their 
children were restrained.  However, for other parents it was anticipated that their 
behaviour might only change once the legislation was introduced and thus became 
enforceable.  Thus, there are two comparisons made in this study.  The first 
comparison investigates the patterns of child restraint use and seating position before 
(T1; July-October 2008) and after (T2; November 2009) the announcement of the 
legislation.  The second comparison is made between the patterns of child restraint 
use and seating position after the announcement of the new legislation (T2; 
November 2009) and after its enforcement (T3; May 2010). 
5.2 STUDY AIMS AND RESEARCH QUESTIONS 
Study One seeks to answer research questions 1, 2 and 3.  The research 
questions and the hypotheses associated with each are listed below with a brief 
rationale. 
1. Will the announcement and enforcement of the new legislation decrease the 
proportion of children occupying the front seat? 
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Previous research has indicated that many parents allow their children to sit in 
the front seat before they are large enough for good fit of the adult seat belt, despite 
the fact that it is still unsafe for them to do so due to and the increased risk of 
slipping out of a poorly fitting belt in the event of crash involvement and the 
additional risk of injury from front passenger side airbags (Bourke, 1996).  In 
addition, children who wear a seat belt before they are large enough to do so are 
susceptible to seat belt syndrome and associated injuries in the event of a crash 
(Santschi et al., 2004).   
Thus, the rationale for the first hypothesis, that the proportion of children 
occupying the front seat would decrease with the announcement of the legislation 
(T1 vs T2), was based on reasoning that the announcement of impending changes to 
the legislation would alert parents to these greater risks and encourage them to adopt 
safer behaviours where necessary.   
The second hypothesis was that the proportion of children occupying the front 
seat would decrease with the enforcement of the legislation (T2 vs T3).  The 
rationale for this hypothesis was that some parents might not be sufficiently 
motivated by improved awareness of risk and might require the additional incentive 
of having to avoid the penalties associated with being caught without their child in 
the required seating position or child restraint as defined by the legislation. 
2. Will the announcement and enforcement of the new legislation increase the use of 
dedicated child restraints? 
As described in Chapter Two, previous observational studies in both the US 
and Australia demonstrated that many children are prematurely graduated to adult 
seat belt use and a small proportion travel unrestrained (Anderson et al., 2006; 
Koppel et al., 2008; Lennon, 2005; NHTSA, 1996; Winston et al., 2000; Zaloshnja, 
Miller, & Hendrie, 2007).  Accordingly, an important purpose of the legislation was 
to guide parents more effectively in their choices of types of restraints suitable for 
their children.  Similar to the effect of the legislation on seating position, it was 
anticipated that some parents would be alerted to the need to change their behaviour 
by the announcement alone and would comply with the legislative amendment 
without the need for enforcement.  Other parents might only change their behaviour 
once the legislation was enforced.  Thus hypothesis three states that the proportion of 
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children in dedicated child restraints will increase with the announcement of the 
legislation (T1 vs T2), while hypothesis four states that the proportion of children in 
dedicated child restraints will increase with the enforcement of the legislation (T2 vs 
T3). 
3. Will the announcement and enforcement of the new legislation increase the use of 
age-appropriate child restraints? 
In line with the research regarding the importance of correct fit in optimising 
child restraint performance, the legislative amendment not only requires that the 
child be placed in a dedicated child restraint but also specifies the type of restraint for 
the age of the child.  As with the other hypotheses, it was expected that the level of 
use of age-appropriate child restraints would improve with the announcement of the 
legislative amendment and enforcement.   
In this observational study, age could not be measured accurately.  Thus, 
hypothesis five states that the proportion of children in seat belts appropriate to the 
child’s size would increase with the announcement of the legislation (T1 vs T2).  
Similarly, hypothesis six states that the proportion of children in seat belts 
appropriate to the child’s size would increase with the enforcement of the legislation 
(T2 vs T3). 
5.3 METHOD 
5.3.1 Research strategy 
As discussed in the previous chapter, the aim of the research was to gain an 
understanding of parental restraint and seating practices for children in regional areas 
of Queensland, over three time periods defined in terms of the announcement and 
enforcement of the 2010 changes to child restraint legislation.  In order to gain an 
objective measure of parental practices for seating position and restraint use for 
children, it was important to conduct observational data collection.  As the research 
interests were in examining the effect (if any) of the announcement of the legislation 
and comparing this with any effect of the enforcement of the legislation, several data 
collection ‘waves’ were used.  The first wave of data (T1) was collected between 
July and October of 2008, more than 12 months prior to the announcement of the 
legislation, and provides baseline data.  That is, it provides data about children’s 
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restraint and seating positions before parents might have become aware of any 
proposed changes to the legislation and thus presumably before any potential effect 
of the changes.  The second wave (T2) was timed to coincide with the announcement 
of the legislation but prior to its enforcement.  T2 data was taken two months after 
the announcement of the legislation and three months before the enforcement of the 
legislation.  The third wave of data (T3) was taken in May 2010, two months after 
the enforcement date. Thus data was collected between 2008 and 2010. 
This research is focused on how the legislation has affected the behaviour of 
parents who live in regional areas of Queensland.  This is partly because previous 
research has been conducted in metropolitan centres in Queensland, and little is 
known about whether patterns of restraint use are similar in regional and rural areas.  
However, research on adult restraint use in rural and regional areas of Queensland 
has shown that these areas have lower levels of restraint use than metropolitan areas.  
Two regional population centres, Toowoomba and Rockhampton, were chosen in 
order to explore the impact of the legislation on regional parents’ behaviour.  Within 
each centre, a number of sites were chosen for data collection (see Section 5.3.2.1). 
5.3.2 Materials and procedure 
Pre-coded observation sheets were used to collect data on the number of 
children in the vehicle, the seating position (front, rear) and restraint type worn by 
each child (seat belt, forward facing child restraint/booster, rear facing infant 
restraint, unrestrained, unknown), whether the restraint appeared to fit the child (seat 
belts only), as well as whether teenaged or adult passengers were present in the front 
passenger seat.  Though this information was collected for all vehicles with child 
passengers at each site, for the purposes of this study, vehicles with an adult or 
teenager in the front passenger seat were removed from the data, as in most cases this 
meant a child could not have been placed in the front seat (see Appendix C for 
coding sheet) and thus including them may have distorted the data on seating 
position.   
Children who were observed travelling in a high backed booster seat were 
included in the forward facing restraint category due to the difficulty in 
distinguishing between the forward facing child restraint and the high backed booster 
using the observation techniques specified below.  A child’s restraint type was 
recorded as ‘unknown’ if the observer was unable to be certain of the type of 
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restraint in which the child was seated due to the height of the vehicle, tinted 
windows, or the possible use of a booster cushion or lap belt in the centre rear 
position.  Only where a child was clearly unrestrained was the classification 
‘unrestrained’ used. 
For seat belt wearers, a judgement of fit of the seat belt was also taken in order 
to determine how many children had been prematurely graduated to seat belts and 
were thus not wearing an age-appropriate restraint.  It was intended that researchers 
would judge fit for all restraints.  However, because of difficulties in distinguishing 
between forward facing child restraints and booster seats during observations, the 
data on restraint fit could only be collected for children were restrained in seat belts.  
For seat belts, the restraint was coded as ill-fitting when the sash portion could be 
seen touching the child’s neck or face.  It is important to note that the judgement of 
fit could only be based on the sash portion of the seat belt (the length designed to sit 
across the occupant’s chest).  The fit of the lap portion of the belt (designed to sit 
over the hips of the occupant), could not be seen with any reliability using the 
method of observation used in this study.  This represents a limitation in the design 
of the study and means that the proportion of seat belts judged as ill-fitting may have 
been underestimated in this data.  Analyses of the seat belt fit data are presented in 
Table 5.4. 
The procedure was the same for all time phases.  Trained researchers 
(including the candidate) worked in pairs, recording the aforementioned details on 
the pre-coded sheets.  Observations were taken from July to October 2008 (T1) 
before the announcement of the legislation, in November 2009 (T2) after the 
announcement of the legislation but before enactment, and in May 2010 (T3) after 
the enactment of the legislation.  
5.3.2.1 Location and site selection 
Observations were undertaken at shopping centres and primary schools 
because it was expected that these areas would have a higher proportion of cars with 
child occupants than other areas.  Given the emphasis in the legislation on children 
aged under seven, and the problem of premature graduation to seat belts highlighted 
in other Australian observational research, this study focused on the observations 
taken at shopping centres where it was anticipated that most children would be below 
school age and thus at critical ages in relation to parental decisions on the types of 
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restraint to use.  However, the data collected from around primary schools are 
presented and discussed in Appendix D.   
Toowoomba and Rockhampton each have a number of shopping centres within 
their main central business district.  Rockhampton has four main shopping centres on 
the eastern side of the river and two on the western side.  Shopping centres were 
chosen for Study One on the basis of ease of access, and the availability of either 
intersections or driveways that require vehicles to slow down, thereby allowing 
greater visibility of children within the vehicle at a safe distance from the road.  In 
Rockhampton, shopping centres were chosen on each side of the river to reduce 
potential bias within the sample on the basis of residential area. 
Observers stood at the roadside in moderate to high traffic areas where vehicles 
needed to slow down or stop, which allowed the possibility to see inside each 
vehicle.  These places included drop-off areas, parking lots, traffic lights, and 
pedestrian crossings.  Observers were instructed to remain as unobtrusive as possible 
and were far enough away from drop-off and pick-up points to have no influence on 
parental decisions about restraining children (children were already in the vehicle 
when they passed the observer).  The same sites were visited no more than once 
during each data collection phase to avoid counting the same vehicles more than 
once. 
For the purposes of this study, only private passenger vehicles with rear seats 
were included.  Taxis, buses, commercial vehicles, motorcycles, utilities and all other 
vehicles without a rear seat were not included in the observations.  Observations 
were conducted from July to October 2008, November 2009, and May 2010.  Most 
of these observations were taken on weekdays between 10.00am and 1.00pm for 
shopping centre sites. 
5.3.3 Statistical approaches 
 Though differences between the two cities chosen for this research were not 
anticipated, a univariate analysis of variance identified that the average number of 
child passengers per vehicle differed across both city and time phase, and that there 
was an interaction between these two factors (see Section 5.4.1).  The number of 
children in a vehicle might have an impact on seating position (with a child being 
more likely to sit in the front if there were more children occupying the rear seat) and 
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the type of restraint each child wears.  Thus, in addition to overall analyses, analyses 
were conducted on the data stratified by the number of children in the vehicle.  Chi 
square (2) tests were conducted to determine the effect of time period (T1, T2, T3) 
on choice of restraint type and seating position for 1 child, 2 children and 3 or more 
children in the vehicle for Toowoomba and Rockhampton.  All statistical tests were 
undertaken using the Statistical Package for the Social Science (SPSS) Version 
18.0.2. 
5.4 RESULTS 
5.4.1 General descriptives/frequencies 
A total of 5832 vehicles containing 7645 children estimated to be aged 12 
years and under were observed over three time periods in both Toowoomba and 
Rockhampton at shopping centres and state primary schools.  Details of the numbers 
of vehicles and children at each time period and city are provided in Table 5.1.  
Specific data for children observed at shopping centres are also presented in Table 
5.1 (see Appendix D for primary school data). 
Consistent with conclusions of previous researchers on the effect of  adult 
passengers on where children are seated (Segui-Gomez, Glass, & Graham, 1998), 
there were very few (only 3) instances of children travelling in the front seat whilst 
an adult sat in the rear.  For the purpose of the statistical analyses for this study, these 
were removed from the data. 
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Table 5.1 Numbers of vehicles and children observed in Rockhampton (R) and Toowoomba (T) before the announcement of changes to 
the legislation (T1), after announcement but prior to enforcement (T2) and after enforcement of the legislation (T3) 
  T1                                  T2                              T3 
 R T Total  R T Total  R T Total 
Number of 
observed 
vehicles 
886 1066 1952  822 1059 1881  920 1079 1999 
           
 
No. of children 
observed  
 
1259 
 
1474 
 
2733 
  
1024 
 
1417 
 
2441 
  
1114 
 
1373 
 
2487 
            
No. of children 
observed at 
shopping 
centres 
 
671 892 1563  376 544 920  511 511 1022 
% of children 
observed at 
shopping 
centres 
 
53.3 60.5 113.8  36.7 38.4 75.1  45.9 37.2 83.1 
% of observed 
children in 
vehicles with n 
child passengers 
 
n (%) n (%) n (%)  n (%) n (%) n (%)  n (%) n (%) n (%) 
1 361 (53.8) 466 (52.2) 827 (52.9)  289 (76.9) 376 (69.1) 665 (72.3)  340 (66.5) 341 (66.7) 681 (66.6) 
2 234 (34.9) 356 (39.9) 590 (37.7)  84 (22.3) 138 (25.4) 222 (24.1)  146 (28.6) 145 (28.4) 291 (28.5) 
3 72 (10.7) 66 (7.4) 138 (8.8)  3 (0.8) 30 (5.5) 33 (3.6)  25 (4.9) 25 (4.9) 50 (4.9) 
4 4 (0.6) 4 (0.4) 8 (0.5)  0 (0.0) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0) 0 (0.0) 
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A univariate analysis identified that the average number of child passengers 
observed at shopping centres per car differed across cities (F(1,3499)=2.658, p<0.01) 
and across phases (F(2,3499)=60.975, p<0.01) and that there was an interaction 
(F(2,3499)=1.568, p<0.01) between these factors.  The mean number of children per 
car was slightly but significantly higher in Toowoomba (1.46) than in Rockhampton 
(1.43).  In addition, the mean number of children per car was greatest at T1 (1.56), 
with a drop at T2 (1.31), followed by a slight rise at T3 (1.38).  The overall pattern 
was the same across both cities but the differences over time appeared to be greater 
in Rockhampton.  Given that the number of children in the car could potentially 
influence seating position and restraint use, further analyses were stratified according 
to the number of children in the car. 
5.4.2 Seating position 
Overall, 25.3 per cent of children were seated in the front at T1, 10.9 per cent 
at T2 and 12.5 per cent at T3.  The results stratified by number of children in the car 
are presented in Table 5.2.  The chi square analysis demonstrated that the percentage 
of children observed at shopping centres who were seated in the front differed 
significantly by time period when there were one or two children in the vehicle, but 
not when there were three or more children.  When there was one child in the car, 
there was a reduction of more than 15 percentage points in children seated in the 
front from T1 to T2, with little change from T2 to T3.  When there were two children 
in the car, the percentage seated in the front fell by about 12 per cent from T1 to T2 
with a rise of 4.2 per cent at T3.  There was little change over time when there were 3 
or more children in the car. 
Table 5.2 Number (percentage) of children observed seated in the front seat at 
shopping centres as a function of the number of children in the vehicle and time 
period 
Number of children in 
the vehicle 
T1 
n (%) 
T2 
n (%) 
T3 
n (%) 
2 
1 207 (25.0) 61 (9.2) 67 (9.8) 2 (2) = 94.746, p <.001 
2 152 (25.8) 31 (14.0) 53 (18.2) 2 (2) = 15.733, p <.001 
3 or more 37 (25.3) 8 (24.2) 8 (24.2) 2 (2) = 1.854, ns 
Total 395 (25.3) 100 (10.9) 128 (12.5) 2 (2) = 110.290, p <.001 
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5.4.3 Restraint type 
Overall, 38.9 per cent of children were using a dedicated child restraint at T1, 
47.7 per cent at T2 and 51.8 per cent at T3, a change that was statistically significant.  
Table 5.3 shows the number of children restrained in dedicated child restraints 
observed at shopping centres stratified by number of children in the car.  When there 
was one child in the vehicle, proportions increased from T1 to T2 to T3.  There were 
no significant differences in wearing rates across time when there were two or more 
children travelling in the car.   
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Table 5.3 Number and percentage of children observed as restrained in dedicated 
child restraints at shopping centres as a function of time period 
Restraint Type T1 
n (%) 
T2 
n (%) 
T3 
n (%) 
2 
Total no. of children observed 
in dedicated restraint in 
vehicles with n children: 
    
    
    
1 387 (46.8) 362 (54.4) 402 (59.0) 2 (2) = 23.271, p <.001 
2 182 (30.8) 70 (31.5) 110 (37.8) 2 (2) = 4.482, ns 
3 or more 39 (26.7) 7 (21.2) 17 (34.0) 2 (2) = 1.759, ns 
Total 608 (38.9) 439 (47.7) 529 (51.8) 2 (2) = 45.129, p <.001 
     
1 child in vehicle    2 (8) = 48.760, p <.001 
Rear facing child restraint 44 (5.3) 18 (2.7) 32 (4.7)  
Child seat/booster 343 (41.5) 344 (51.7) 370 (54.3)  
Seat belt 406 (49.1) 264 (39.7) 249 (36.6)  
Unrestrained 21 (2.5) 10 (1.5) 12 (1.8)  
Unknown 13 (1.6) 29 (4.4) 18 (2.6)  
     
2 children in vehicle    2 (8) = 14.883, ns 
Rear facing child restraint 21 (3.6) 2 (0.9) 8 (2.7)  
Child seat/booster 161 (27.3) 68 (30.6) 102 (35.1)  
Seat belt 391 (66.3) 145 (65.3) 166 (57.0)  
Unrestrained 9 (1.5) 2 (0.9) 6 (2.1)  
Unknown 8 (1.4) 5 (2.3) 9 (3.1)  
     
3 or more children in vehicle    2 (8) = 5.928, ns 
Rear facing child restraint 5 (3.4) 0 (0.0) 1 (2.0)  
Child seat/booster 34 (23.3) 7 (21.2) 16 (32.0)  
Seat belt 100 (68.5) 23 (69.7) 32 (64.0)  
Unrestrained 3 (2.1) 2 (6.1) 1 (2.0)  
Unknown 4 (2.7) 1 (3.0) 0 (0.0)  
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Table 5.3 also shows the number and percentage of children observed using 
each restraint type at shopping centres as a function of the number of children in the 
car and time period.  The percentages of children travelling unrestrained varied from 
0.9 per cent to 6.1 per cent.  Overall, the most common restraint used was an adult 
seat belt.  The percentage of children using child seats/boosters was higher when 
there was one child in the vehicle (41.5 per cent to 54.3 per cent) than when there 
was two (27.3 per cent to 35.1 per cent) or three or more children in the vehicle (21.2 
per cent to 32.0 per cent). 
The chi-square values in Table 5.3 show that the pattern of restraint use varied 
significantly between time periods when there was one child travelling in the car.  
When there was one child in the car, it appears that the announcement of the 
legislation (T2) decreased parents’ use of an adult seat belt to restrain their children, 
and the enactment (T3) decreased this behaviour further (36.6 per cent).  There was a 
corresponding change in the use of child seat/boosters for these children, with an 
increase in use with the announcement (T2; 41.5 per cent at T1 to 51.7 per cent at 
T2) and a further rise with enactment (T3; to 54.3 per cent). 
There were no significant differences in the patterns of type of restraint use 
between time periods when there were two or more children travelling in the car, 
although increases in child seat/booster use appeared to be greater than increases in 
the use of rear facing child restraints.  As discussed earlier, researchers also observed 
the fit of seat belts for children.  The chi square analysis presented in Table 5.4 
demonstrates that the number and percentage of children, at shopping centres who 
were observed as restrained in a seat belt that fitted correctly differed significantly by 
time period, regardless of the number of children in the vehicle.  The results stratified 
by number of children show increases from T2 to T3 regardless of the number of 
children in the vehicle but decreases in correct fit from T1 to T2 for children in 
vehicles where there were two or more children. 
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Table 5.4 Number and percentage of children observed at shopping centres restrained 
in a seat belt that fits as a function of number of children in the vehicle and time 
period 
Number of children in 
vehicle 
T1 
n (%) 
T2 
n (%) 
T3 
n (%) 
2 
1 156 (38.4) 128 (48.5) 175 (70.3) 2 (4) = 66.552, p <.001 
2 179 (45.8) 56 (38.6) 130 (78.3) 2 (4) = 62.507, p <.001 
3 or more 46 (46.0) 8 (34.8) 24 (75.0) 2 (4) = 10.764, p <.05 
 
5.5 DISCUSSION 
 Overall the effect of the legislation appears to have been positive.  For the 
children observed at shopping centres rear seat usage increased with the 
announcement of the legislation and use of dedicated child restraints increased with 
enactment and enforcement of the new legislation.  Detailed results are discussed in 
relation to the relevant hypotheses as shown below.   
5.5.1 Support for hypotheses 
This section discusses the results of the study with regard to the hypotheses 
outlined in section 5.2.  The hypotheses to be discussed are Hypothesis 1 to 
Hypothesis 6 relating to research questions 1-3 as outlined below: 
Hypothesis 1: The proportion of children occupying the front seat will decrease with 
the announcement of the legislation (T1 vs T2) 
Hypothesis 2: The proportion of children occupying the front seat will decrease with 
the enforcement of the legislation (T2 vs T3) 
Hypothesis 3: The proportion of children in dedicated child restraints will increase 
with the announcement of the legislation (T1 vs T2) 
Hypothesis 4: The proportion of children in dedicated child restraints will increase 
with the enforcement of the legislation (T2 vs T3) 
Hypothesis 5: The proportion of children in seat belts appropriate to the child’s size 
will increase with the announcement of the legislation (T1 vs T2) 
Hypothesis 6: The proportion of children in seat belts appropriate to the child’s size 
will increase with the enforcement of the legislation (T2 vs T3) 
80 Changes in child restraint practices in regional Queensland   
 
 
There was strong overall support for Hypothesis 1 (front seat use will decrease 
with the announcement of the legislation).  When there were only one or two 
children in the vehicle there was a significant decrease in front seat usage.  While 
there was still a decrease in front seat usage when there were three or more children 
in the vehicle, it was not a significant reduction.  There was no support for 
Hypothesis 2 (front seat use will decrease with the enforcement of the legislation) 
regardless of the number of children in the vehicle. 
There was strong overall support for Hypothesis 3 (dedicated child restraint use 
will increase with the announcement of the legislation).  However, most of this 
change appears to be derived from the effect for only one child in the vehicle where 
there was a significant increase in the use of dedicated child restraints at the 
announcement of the legislation.  Similarly, there was a significant increase in the 
use of dedicated child restraints after the enforcement of the legislation when there 
was one child in the vehicle, thus giving Hypothesis 4 (dedicated child restraint use 
will increase with the enforcement of the legislation) strong support.  Proportions of 
children restrained in dedicated child restraints did not change significantly for the 
situations where there were two or more children in the vehicle.   
There was strong support for Hypothesis 5 (age-appropriate use of seat belts 
will increase with the announcement of the legislation) when there was one child in 
the vehicle, with a significant increase in the proportion of age-appropriate children 
restrained in a seat belt.  However, when there were two or more children in the 
vehicle there was a significant decrease in the proportion of observed children where 
the seat belt was judged to fit the child.  There was also strong support for 
Hypothesis 6 (age-appropriate use of a seat belt use will increase with the 
enforcement of the legislation).  There was a significant increase in the age-
appropriate use of seat belts for children regardless of the number of children in the 
vehicle when the legislation was introduced. 
The initial decision to stratify the data by the number of children in the vehicle 
was due to the number of children in vehicles not being consistent across the three 
phases in each location.  However, the results have highlighted some important 
issues that would not have been discovered if the data had not been stratified.  The 
baseline level of restraint practices shows that restraining children and seating 
children in the rear is lower when there are more children in the vehicle and there is 
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also less improvement over time with a greater number of children.  These results 
shows two effects: one is that children travelling with two or more children in the 
vehicle had a poorer level of car safety in terms of restraint practices at T1 (before 
the legislative amendment was introduced); the other is that the legislative 
amendment has had less of an effect on parents’ restraint practices when they have 
two or more children travelling in the vehicle. 
The effectiveness of the legislative amendment appears to be much greater 
when there is one child, and in some cases, two children in the vehicle.  However, 
there is less of an effect when there are three children in the car.  This pattern 
suggests that having more children in the vehicle may be affecting parents’ 
behaviour.  There are a number of possible reasons for the pattern that shows the 
legislative amendment’s effect is greater when there are fewer children in the 
vehicle.  There may be a lack of physical room in the rear of a vehicle that may affect 
parents’ willingness to seat three children along the back seat, and may reduce the 
chance of being able to fit three child restraints side by side along the back seat.  
Further, seating children side by side may increase the likelihood of children fighting 
with one another, which may encourage parents to seat one child in the front seat.  It 
is possible that once there are three or more children under the age of seven years 
travelling in the vehicle, that the cost of having three child restraints may be too high 
for some families and parents may be less likely to purchase restraints for all 
children. 
5.5.2 Implications for theory and road safety 
The results of this study show the announcement of the legislation had a 
significant impact on parents’ restraint choices for their children.  The announcement 
of the legislative amendment was associated with a significant decrease in front seat 
usage, a significant increase in dedicated child restraint use and a significant increase 
in the appropriate use of seat belts for children.  In fact, both the announcement and 
enforcement of the legislative amendment were associated with significant increases 
in the appropriate use of seat belts, that is, only for children large enough for the seat 
belt to fit adequately.  The results shown in Table 5.4 indicate that the legislative 
amendment has had a greater effect on older children.  It appears that parents of older 
children have been able to retain their older children who might have otherwise been 
graduated to a seat belt before it fit, in dedicated child restraints longer. One 
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explanation is that parents found the legislation useful in countering any arguments 
from the child in relation to continuing to use a booster seat. 
While the current study shows that the legislative amendment has encouraged 
some parents to change their restraint practices to better protect their children, it is 
important to note that even at T3, there was still a substantial proportion 
(approximately12.5 per cent observed at shopping centres) of children who were 
either seated in the front seat, or not restrained in an age-appropriate restraint.  While 
this may not seem like a large proportion, it still represents a large number of 
children if the results can be relied upon to reflect parents’ choice of seating position 
for children in the rest of Queensland.  Further, there were 19 children observed at 
shopping centres as unrestrained at T3 (approximately 1.9 per cent).  This result 
shows that there are still a number of children who are not restrained at all and there 
must be more done to encourage parents to use appropriate restraint practices and 
make restraining children appropriately easy for parents. 
5.5.3 Study limitations 
A limitation of this study was that the age of the observed children could not be 
accurately gauged, which meant it was difficult to determine which restraint would 
have been most appropriate for children as required by legislation.  Further, it was 
equally difficult to determine whether a child should be sitting in the rear seat of the 
vehicle as required by legislation.  This meant that results for Study One could not be 
specific about the effects the legislation had on children in particular age groups.  
Another limitation was the choice of observation sites.  The data shows a higher 
proportion of child seats/boosters were used at those observation points around 
shopping centres, which is likely due to a higher proportion of toddlers and babies 
travelling to these sites during primary school hours.  In addition, it may be that the 
results can only be generalised to the regional areas of Queensland, and do not reflect 
patterns of parental behaviour in other parts of Australia. 
The observational nature of the study meant that it was not possible to 
determine whether the child restraints used were correctly installed.  This prevented 
the research team from identifying whether the legislative amendment had any effect 
on the proportion of restraints correctly installed as it was impossible to assess the 
potential change across time.  As previously highlighted, correct installation is 
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important because not only are installation errors for particular restraint types 
common, but incorrect installation of a restraint can lead to child road trauma. 
A further limitation was the inability to assess the fit of forward-facing child 
restraints and boosters.  This means that the estimates of levels of age-appropriate 
restraint use for younger children are likely to be overestimates, since children who 
were too small for the restraint cannot be distinguished from those of the right age. 
The observations at each different point in time were taken at the same 
locations and same times of day.  Nevertheless, there may have been some 
undetected differences between the samples at each time point.  This limitation may 
influence results as certain demographic factors can affect parent restraint practices.  
For example, research shows parents with low socio-economic status, male drivers 
and those driving older vehicles are less likely to use appropriate restraint practices 
for their children (Greenberg-Seth, Hemenway, Gallagher, Lissy, & Ross, 2004). 
While some observations were taken on Saturdays, most were taken on varying 
days throughout the week.  This may be a limitation because the sample may be 
biased towards observing non-working parents and does not take a random sample of 
other drivers who are employed during the week. 
5.6 CHAPTER SUMMARY 
This first study was designed to explore the first three research questions 
identified in Chapter 4, Section 4.3.  Results of this study confirm previous 
Australian research regarding children’s seating position and US based research 
regarding the use of different types of restraints.  In addition, the research has also 
extended current knowledge about parental behaviour associated with the 
enforcement of amended legislation regarding children’s safety in vehicles.  The 
research suggests that at least some parents appear to be aware of the legislative 
amendment.  Despite this apparent awareness, there was still a relatively high 
proportion of children observed either seated in the front seat or travelling in 
restraints that were inappropriate to the age of the child.  One explanation for this is 
that there may be confusion for parents about what restraints they should be using for 
their children.  Alternatively, some parents might simply be non-compliant.  A third 
explanation is that some parents were unaware that they needed to restrain or seat 
their children in a different manner.  However, observational data cannot provide 
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definitive explanations for the observed results.  There is a need to further explore 
parents’ knowledge and opinions of the new legislation in order to understand their 
behaviour with regard to seating and restraining their children appropriately.  In 
particular, it is important to further understand parents’ perceptions of the new 
legislation. 
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Chapter 6: Study Two - Parents’ 
perceptions, knowledge and 
opinions on child restraints and 
child seating position 
6.1 INTRODUCTORY COMMENTS 
This chapter outlines the second study conducted as part of the program of 
research.  The study examined parents’ choice of restraint type and seating position 
for their children, and their perceptions in terms of constructs within the Health 
Belief Model (HBM): perceived susceptibility, perceived severity, perceived 
benefits, perceived barriers, and self-efficacy.  It also investigated parents’ 
knowledge of the old and new legislation, their opinions about child safety in cars, 
and their perceptions of safe practices for children in vehicles.  Data was collected by 
intercept interviews conducted at T2 (prior to the enforcement of the legislation) and 
follow-up telephone interviews at T3 (after enforcement of the legislation began) in 
order to explore the impact of the changes in the legislation on parents’ beliefs and 
behaviours. 
6.2 STUDY AIMS AND HYPOTHESES 
This study examined all the research questions presented in Chapter Four.  
Each hypothesis relating to these research questions is presented below. 
 
Research Question 1.  Will the announcement and enforcement of the new legislation 
decrease the proportion of children occupying the front seat? 
Hypothesis 1:  The proportion of children reported as occupying the front seat will 
decrease with the enforcement of the legislation (T2 vs T3). 
 
Research Question 2:  Will the announcement and enforcement of the new legislation 
increase the use of dedicated child restraints? 
Hypothesis 2:  The proportion of children reported to be restrained in dedicated child 
restraints will increase with the enforcement of the legislation (T2 vs T3). 
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Research Question 3.  Will the announcement and enforcement of the new legislation 
increase the use of age-appropriate child restraints? 
Hypothesis 3:  The proportion of children reported as restrained in a restraint that is 
appropriate to the child’s age will increase with the enforcement of the legislation 
(T2 vs T3). 
 
Research Question 4.  Do parental perceptions of susceptibility to injury influence 
the likelihood that children will be appropriately seated and restrained?  
Hypothesis 4:  Parents who report higher ratings of perceived susceptibility to injury 
will be more likely to report appropriately seating and restraining their children. 
 
Research Question 5. Do parental perceptions of severity of injury influence the 
likelihood that children will be appropriately seated and restrained? 
Hypothesis 5:  Parents who report higher ratings of perceived severity of injury will 
be more likely to report appropriately seating and restraining their children. 
 
Research Question 6. Do parental perceptions of benefits of using child restraints 
influence the likelihood that children will be appropriately seated and restrained? 
Hypothesis 6:  Parents who report higher ratings of benefits of child restraints will be 
more likely to report appropriately seating and restraining their children. 
 
Research Question 7. Do parental perceptions of barriers to using an age-appropriate 
child restraint influence the likelihood that children will be appropriately seated and 
restrained? 
Hypothesis 7:  Parents who report lower ratings of barriers to using child restraints 
will be more likely to report appropriately seating and restraining their children. 
 
Research Question 8. Does parental self-efficacy in relation to child restraints 
influence the likelihood that children will be appropriately seated and restrained? 
Hypothesis 8:  Parents who report higher ratings of self-efficacy will be more likely 
to report appropriately seating and restraining their children. 
 
Changes in child restraint practices in regional Queensland   87 
 
 
6.3 METHOD 
6.3.1 Research design 
 The data for this study was collected by personal intercept interview at T2 in 
February-March 2010 and follow up by telephone interview at T3 in June-July 2010.  
It was originally planned to collect data from the two regional cities in Queensland 
that were used in Study One.  However, as the Study One observational data from 
Toowoomba and Rockhampton did not markedly differ, the research was conducted 
in Toowoomba only to minimize data collection costs and logistical issues regarding 
timing of travel and the availability of research assistants.  Participants were asked 
the same set of questions at follow up as in the original interviews, with the 
exception of the demographic questions which were not repeated at T3.  Questions 
sought information about demographic characteristics, parental knowledge of the 
legislation, parental beliefs about child restraints and about car safety, and self-
reports of parental practices in relation to restraining their children.  A set of 
questions was asked at the beginning of the questionnaire to establish which persons 
approached were eligible to participate. 
6.3.1.1 Materials and measures 
The intercept interview was divided into two parts.  The first part consisted of 
child specific questions that required parents to answer questions about their 
children’s age, size, restraint use and seating position.  In addition, parents were 
asked a number of self-efficacy questions regarding their confidence in obtaining, 
choosing, installing and making sure children wear the most appropriate child 
restraint.  The second part of the interview consisted of non-child-specific questions.  
This section of the interview measured the Health Belief Model constructs.  At T2, 
after the announcement of the legislation, parents were asked questions from all of 
the above-listed categories.  At T3, however, parents were not asked the 
demographic questions as they were part of a follow up group.  The interviews also 
assessed parents’ knowledge and understanding of the legislation on child restraints, 
and their opinions and perceptions regarding the appropriate seating of their children.  
Parents were shown cards to choose their responses for some questions, such as those 
requiring the use of a Likert scale (see Appendix E).  Responses were recorded by 
researchers on a written questionnaire (see Appendix F).  For those parents who were 
able to be contacted, follow up telephone interviews were also conducted at T3. 
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6.3.1.2 Demographic characteristics and behavioural measures 
Details about each of the respondent’s children were collected, including the 
age (in years) and shirt size (specified by parent) of the three oldest children under 8 
years of age, the type of car seat each child uses most of the time (capsule, rear-
facing, forward facing, high backed booster, booster cushion, harness and adult seat 
belt, all of which were shown in pictures) and whether each child uses a different 
type of car seat at any time.  The seating position in which each child usually sits in 
the car was reported (front passenger, rear passenger, rear middle, rear driver’s side, 
and the back row of seats in larger vehicles such as vans and four wheel drives), as 
well as the frequency the child was permitted to travel in the front seat.  The age of 
each child was recorded at both T2 and T3 to ensure the judgment of appropriate 
restraint was accurate.  Children aged up to and including one year of age were 
coded as equal to or younger than one year.  Child age was coded into age groups 
according to the requirements of the legislation (up to one year, two and three years, 
four to six years, and older). 
6.3.1.3 Health beliefs 
In order to assess the extent to which parental health beliefs influenced their 
behaviour in relation to restraining their children, parents were asked to respond to 
items that measured aspects of the Health Belief Model.  Perceived susceptibility was 
measured with two items.  One of these asked about parental perceptions of the 
likelihood of them being in a crash in which their children were hurt (1 = Very 
unlikely, 4 = Moderately likely, 7 = Very likely).  The second item asked parents 
how badly they thought their children would be hurt if they were involved in a crash 
(1 = No injury, 2 = Minor (treat at home), 3 = Moderate (see a doctor), 4 = 
Moderate-Severe (go to hospital), 5 = Severe, (call ambulance at the crash), 6 = 
Fatal).   
The perceived benefits construct was measured with four items.  Parents were 
asked to rate the likelihood that placing a child in the recommended restraint for his 
or her age would result in four separate outcomes: it would protect the child against 
injury in a crash; it would protect the child against death in a crash; that the parent 
would avoid a fine; and that the parent would avoid demerit points.  Parents’ 
responses were measured using a seven point Likert scale (where 1 = Very unlikely, 
4 = Moderately likely, 7 = Very likely). 
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Perceived barriers was measured by asking parents to rate their level of 
agreement on a seven point Likert scale (where 1 = Strongly disagree, 4 = Neither 
agree nor disagree, 7 = Strongly agree) for seven statements.  These statements are as 
follows, that: 
 child restraints are too expensive 
 child restraints are only necessary on long trips 
  they (the parent) cannot trust that the retailer is recommending an 
appropriate restraint for safety, rather than an expensive restraint for 
profit 
 they (the parent) cannot fit three car seats on the back seat of the car if 
needed 
 child restraints provide better protection in a crash than adult seat 
belts for children 
 children are just as safe in the front seat as in the back seat. 
The cues to action construct was measured with two items.  Parents were asked 
to rate the likelihood of their being stopped by police if not wearing a seat belt (1 = 
Very unlikely, 4 = Moderately likely, 7 = Very likely) and the likelihood of being 
stopped by police if the parent was breaking the child restraint law (1 = Very 
unlikely, 4 = Moderately likely, 7 = Very likely).   
Parental self-efficacy was measured by having parents report how strongly they 
agreed (1 = Strongly disagree, 4 = Neither agree nor disagree, 7 = Strongly agree) 
with four statements regarding confidence in obtaining, choosing, installing and 
ensuring the child wears, the correct restraint. 
6.3.1.4 Knowledge of the legislation 
Knowledge about the old and new legislation was measured using five items.  
Parents were asked “Is there a law for children travelling in cars?” Parents who 
answered ‘yes’ in relation to the existence of a law were then asked “what does the 
law say?”  Parents gave a wide variety of responses to this question.  These 
responses were coded into one of four categories, depending on the description 
given.  Descriptions in which the parent gave any information regarding seating 
position, child restraint types, or child age that was in accordance with the old 
legislation were coded as ‘Accurate’.  Parental responses that were not consistent 
with the details of the old legislation were coded ‘Inaccurate’.  Three parents 
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responded to this question by giving descriptions that were consistent with the 
legislation after the amendment.  The parents who gave an accurate description of the 
new law were not classed as ‘inaccurate’, even though their description was not 
about the law that was in place at the time.  Their responses regarding the new 
legislation were interpreted as evidence that some parents were confused as to when 
the legislative amendment came into force.  Another category, ‘Unable to 
categorise’, refers to instances in which the researcher could not tell what the 
parent’s knowledge was because their responses were vague, or did not address the 
question, the legislation, or child safety in vehicles in general (for example “Hard to 
understand legislation”, “Weight changes”, “Safety changes”, “Go with what seats 
say at the time of purchase”).  
Parents were then asked whether they thought the law had changed in the year 
prior to the interview.  Those who said ‘yes’ were then asked what they thought the 
changes to the legislation were.  Finally, all parents were asked whether the law 
would change in the next year after the interview.  While this question seemed 
relevant during the creation of the parent intercept interview, the results from 
previous questions about parents’ knowledge of the legislation made it redundant.  It 
was assumed that parents would understand the difference between the 
announcement and enforcement of the legislative amendment.  However, parents’ 
responses to the previous questions regarding their knowledge of the legislation 
showed that they misunderstood the announcement of the educative period as the 
announcement of the enforcement of the legislative amendment.  Due to this 
misinterpretation, asking parents whether the law would change in the year following 
the interview was irrelevant and may have yielded false results by encouraging 
parents to believe their responses to previous questions were incorrect. 
Similar questions were posed at the follow up at T3.  Followed up parents were 
asked whether there was a law, and what it said about children travelling in vehicles.  
Parents were also asked whether they thought the law had changed in the year prior 
to the interview at T3.   
6.3.2 Procedure 
 In this study, the candidate and two research assistants visited a shopping 
centre and afterschool care centre in Toowoomba to conduct intercept interviews.  
The three major local and central shopping centres and three after school care centres 
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were contacted by telephone to request permission to recruit parents within their 
premises.   
Unfortunately, due to a variety of reasons including a lack of interest in the 
study, and the perception that research would potentially bother customers, two of 
the shopping centres did not allow recruitment at their premises.  Further, two after 
school care centres expressed a lack of interest in the study. While there are other 
shopping centres in Toowoomba, the three that were approached were the major 
shopping centres with a variety of shops situated in the centre of Toowoomba. 
One shopping centre manager and one after school care centre gave consent.  
These managers were later contacted to supply them with information regarding the 
details of the study and discuss the logistics for data collection.  Parents with 
accompanying children were approached outside busy retail shops in this shopping 
centre during the hours of 10 am and approximately 1 pm on two differing days of 
the week over a period of three weeks from mid-February to the first week of March.  
The researchers introduced themselves, gave a brief explanation of the purpose of the 
study and asked for verbal consent to administer the interview questions.  All parents 
were given an information sheet detailing the project and told that their answers 
would be kept anonymous (See Appendix G).   
The manager of the after school care centre also gave consent and parents 
entering the centre were approached during the hours of 3 pm to 6 pm on 17 
February 2009.  Data was collected in a single session at the after school care centre 
for two reasons: firstly, the children booked into after school care attend on the same 
day every day of the week, and thus all parents on that day were approached in one 
visit; and secondly, many parents arriving from work were too rushed to stay to 
participate in the research, leading to a very small response rate from this location.  
Due to the small sample of parents (n = 10) obtained from the after school care 
centre, researchers combined the data from the afterschool care centre and shopping 
centre for the purposes of analyses.   
6.3.3 Statistical approaches 
A number of statistical techniques were used to answer the questions of how 
the legislation and the Health Belief Model (HBM) constructs influenced the use of 
appropriate child restraints and seating position.  McNemar’s tests were used to 
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assess the impact of the change in legislation on parents’ responses to the intercept 
interview at T2 and T3.  In a repeated measures design, the usual chi-square test 
cannot be used, and the McNemar’s test was used instead.  Similar to a chi-square 
test (described below), the McNemar’s test is a non-parametric test that explores the 
relationship between two variables.  There are two assumptions to consider when 
performing a McNemar’s test.  The first assumption is the sample must be drawn 
from a random sample of the population, and the second is the categorical variables 
must measure the same characteristic collected from participants at different points in 
time (Pallant, 2011).  These assumptions were met by the data. 
All negatively worded items were reversed scored and Cronbach’s alpha was 
calculated for each HBM construct.  Cronbach’s alpha is used to assess the reliability 
of an item or a scale.  Nunnally (1978, in Pallant, 2011) recommends a minimum 
Cronbach alpha of 0.7 in order for items to be considered for inclusion in a scale, or 
for the combination of items in a scale to be regarded as tapping the same construct 
(i.e. reliable).  Cronbach’s alpha for each HBM construct is reported in the 
subsequent sections along with the inter-item correlation matrices.   
6.4 RESULTS 
6.4.1 General descriptives 
A total of 215 people were approached at T2 to participate in the intercept 
interview.  Of these, 125 parents agreed to participate.  Ninety people did not agree 
to participate or did not meet the selection criteria.  Of the people who refused, 59 
(66%) said they did not have time to participate and 15 (17%) said they were not 
interested.  Six people (7%) were excluded from the sample because they did not 
have children, 4 (4%) because they did not drive, and 2 (2%) had children who were 
beyond the age group that is the focus of the study.  Two parents (2%) were not 
interviewed because they had children with them who were too distracting to allow 
parents to participate and two parents did not speak English (2%). 
Table 6.1 shows the demographic breakdown for parents who agreed to be 
interviewed.  At T2, the majority of these parents were female (82.4%, n = 103), 
aged 21-40 years old (85.6%, n = 107), and had not undertaken any post-secondary 
education (56%, n = 70).  Most parents reported an annual household income (after 
tax) of over $40,000 (65.3%, n = 81) and were married or in a de facto relationship 
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(71.2%, n = 89).  Similar numbers of families had one (38.4%, n = 48) or two 
children (35.2%, n = 44) aged 8 years and younger. 
The 125 parents at T2 provided detailed information on 222 children aged 8 
years and under.  The mean age of these children was 3.34 years.  As shown in Table 
6.2, most children were aged either 1 year or younger (27.9%, n = 62), two years of 
age (20.7%, n = 46) or four years of age (13.5%, n = 30) at their last birthday.  There 
were relatively few school aged (five years and older) children reported on in these 
interviews.   
One hundred and eleven parents agreed to a follow up telephone interview, 62 
of who were contactable and participated approximately four months after the initial 
interview.  Before conducting analyses comparing T2 and T3 interview data, chi-
square testing was undertaken to determine whether the sample of parents who 
participated in the follow up interview was significantly different from those who did 
not participate in the follow up interview in terms of their demographic 
characteristics.  Table 6.1 shows parent demographic data at T2 for all parents 
interviewed at T2, those who were followed up at T3, and those who were lost to 
follow-up.  No significant differences between those parents who completed the 
follow-up interview and those who were lost to follow-up were found for gender, 
age, education, income, family type or number of children in the family. 
Table 6.2 shows the age distribution of the children at T2 for all parents 
interviewed at T2 (n = 222), those who were followed up at T3 (n = 111) and those 
who were lost to follow-up (n = 111).  Further, there was no statistically significant 
difference in the age distributions of those children followed up versus those lost to 
follow-up. 
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Table 6.1 Demographic characteristics at T2 of all parents, those who completed follow up interview and those lost to follow-up 
Demographic  
T2 (all) 
(n=125) 
 
T2 (followed-
up) 
(n=62) 
 
T2 (lost to 
follow-up) 
(n=63) 
 
  n %  n %  n %  
Gender Male 22 17.6  12 19.4  10 15.9  (1) = 0.261, ns 
 Female 103 82.4  50 80.6  53 84.1  
Age (years) <20  4 3.2  2 3.2  2 3.2  (5) = 4.699, ns 
 21-25  26 20.8  9 14.5  17 27.0  
 26-30  37 29.6  19 30.6  18 28.6  
 31-40  44 35.2  25 40.3  19 30.2  
 41-50  10 8.0  4 6.5  6 9.5  
 >50  4 3.2  3 4.8  1 1.6  
Education High School or less? 70 56.0  34 54.8  36 57.1  (1) = 0.067, ns 
 University/Certificate 55 44.0  28 45.2  27 42.9  
Net Income (per 
annum) 
*1 refusal 
≤$40,000 43 34.7  21 33.9  22 35.5  (1) = 1.208, ns 
≥$41,000 81 65.3  41 66.1  40 64.5  
Family Type Married 89 71.2  46 74.2  43 68.3  (3) = 3.093, ns 
 Sole Parent 12 9.6  5 8.1  7 11.1  
 Blended 15 12.0  5 8.1  10 15.9  
 Other 9 7.2  6 9.7  3 4.8  
No. of children in 
family 
1 48 38.4  26 41.9  22 34.9  (4) = 2.590, ns 
2 44 35.2  21 33.9  23 36.5  
 3 25 20.0  12 19.4  13 20.6  
 4 5 4.0  1 1.6  4 6.3  
 5 3 2.4  2 3.2  1 1.6  
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Table 6.2 Age distribution at T2 of all children, those whose parents completed 
follow-up interview and those whose parents were lost to follow-up 
  All 
 
 
(n = 222) 
 Followed-
up 
 
(n = 111) 
 Lost to 
follow-up 
 
(n = 111) 
 
Age 
(years) 
 n %  n %  n %  
 ≤ 1 62 27.9  32 28.8  30 27.0  (7) = 0.979, ns 
 2 46 20.7  22 19.8  24 21.6  
 3 18 8.1  9 8.1  9 8.1  
 4 30 13.5  14 12.6  16 14.4  
 5 22 9.9  12 10.8  10 9.0  
 6 16 7.2  7 6.3  9 8.1  
 7 17 7.7  8 7.2  9 8.1  
 8 11 5.0  7 6.3  4 3.6  
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6.4.1.1 Reported seating position, reasons for front seat use and types of 
restraints used with children 
Parents were asked at both T2 and T3 what type of restraint they usually used 
for each of their children and the seating position in which these children usually sat.  
Table 6.3 shows the details of the different types of restraints used with children, by 
child ages at T2.  As might be expected, most children (n = 61, 98%) aged one year 
or younger were reported as restrained in a capsule, rear facing child restraint or 
forward facing child restraint.  There were four (15.4%) of the two or three year olds 
reported as seated in an H-harness without a booster seat.  While most of the children 
aged four to six years were reported as restrained in booster seats or booster 
cushions, a proportion (n = 11) were reported to be using H-harnesses or adult seat 
belts without boosters.   
Parents were also asked if they had allowed their child to sit in the front seat at 
any time for any reason in the six months prior to the interview.  As shown in the 
lower panel of Table 6.4, none of the parents who were followed up reported usually 
seating their children in the front at T2 or at T3.  However, in relation to allowing 
children to use the front seat at some point within six months prior to the interview, 
there were 9.6% (n = 10) of children at T3 who were reported as having done so.  
Parental reports at T2 indicated that 1.8% of children sat in the front seat “most of 
the time”, and 0.5% (n = 1) sat in the front “always”.   
Table 6.5 shows the results for parental reports of the type of restraints “most 
used” for their children at T2 and T3.  As can be seen, forward facing child restraints 
and high backed booster seats were the most common types of restraints at each time 
period. 
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Table 6.3 Children’s restraint type as a function of age for all children at T2 
Age 
(years) 
RFCR* FFCR High Backed Booster Booster Cushion H-harness (alone) Adult Seat belt (alone) 
 n(%) n(%) n(%) n(%) n(%) n(%) 
≤ 1 21 (33.9) 40 (64.5) 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 
2 3 (6.5) 39 (84.8) 2 (4.3) 0 (0.0) 2 (4.3) 0 (0.0) 
3 1 (5.6) 11 (61.1) 4 (22.2) 0 (0.0) 2 (11.1) 0 (0.0) 
4 0 (0.0) 8 (26.7) 14 (46.7) 6 (20.0) 2 (6.7) 0 (0.0) 
5 0 (0.0) 0 (0.0) 15 (68.2) 4 (18.2) 1 (4.5) 2 (9.1) 
6 0 (0.0) 0 (0.0) 4 (25.1) 6 (37.6) 3 (18.8) 3 (18.8) 
7 0 (0.0) 0 (0.0) 1 (5.9) 6 (35.3) 0 (0.0) 10 (58.8) 
8 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (9.1) 10 (90.9) 
Totals 25 98 41 23 10 25 
*includes capsule and rear facing infant restraint  
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Table 6.4 Parental reports of children’s “usual seating position” as a function of time period 
 T2 (all) T2 (followed-up) T2 (lost to follow-up) T3 
 (n = 222) (n = 111) (n = 111) (n = 111) 
Usual seating position n % n % n % n % 
Front passenger 2 0.9 0 0.0 2 1.8 0 0.0 
Rear passenger side 95 42.8 48 43.2 47 42.3 48 43.2 
Rear middle 46 20.7 24 21.6 22 19.8 24 21.6 
Rear driver’s side 69 31.1 35 31.5 34 30.6 35 31.5 
Further rear (4 x 4 or vans 
only) 
10 4.5 4 3.7 6 5.4 4 3.7 
Reported frequency that child permitted to use front seat in previous 6 months   
Never 206 92.8 104 93.7 102 91.9 95 90.5 
Only once 3 1.4 1 0.9 2 1.8 5 4.8 
Once a month 3 1.4 1 0.9 2 1.8 2 1.9 
Once a week 5 2.3 1 0.9 4 3.6 0 0.0 
Most of the time 4 1.8 4 3.6 0 0 3 2.9 
Always 1 0.5 0 0.0 1 0.9 0 0.0 
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Table 6.5 Parental reports of the type of restraint “most used” for each child as a function of time period 
     T2 (all) T2 (followed-up) T2 (lost to follow-up)                 T3 
 (n = 222) (n = 111) (n = 111)           (n = 111) 
Restraint type n % n % n % n % 
Capsule 7 3.2 3 2.7 4 3.6 2 1.8 
Rear Facing Infant 
Restraint 
18 8.1 7 6.3 11 9.9 2 1.8 
Forward Facing Child 
Restraint 
98 44.1 55 49.5 43 38.7 62 55.9 
High Backed Booster 41 18.5 18 16.2 23 20.7 20 18.0 
Booster cushion 23 10.4 7 6.3 16 14.4 6 5.4 
H-harness (alone) 10 4.5 5 4.5 5 4.5 6 5.4 
Adult seat belt (alone) 25 11.3 16 14.4 9 8.1 13 11.7 
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6.4.2 Effects of legislation on reported seating position and child restraint use 
6.4.2.1 Will the enforcement of the new legislation decrease the reported 
proportion of children occupying the front seat? 
As can be seen in Table 6.4, none of the parents followed up at T3 reported 
usually placing their child in the front seat at T2 or T3, so there was no difference 
found for usual seating position with the enforcement of the new legislation.  
Therefore, the effect of the new legislation on occasional front seat usage was 
examined instead.   
There was a significant difference between T2 and T3 in the proportions of 
children reported as permitted to use the front seat at some time in the previous six 
months.  As shown in Table 6.4, there were 7 children at T2 who were reported to 
have used the front seat in the six months prior to the interview, and 16 at T3, which 
is a statistically significant increase over time.  The data was split to focus on 
children aged six years and younger in accordance with the requirements of the 
legislation (see Chapter Four for details).  At T2 only 3 children aged six years or 
younger were reported to have used the front seat in the six months prior to the 
interview.  Further, at T3 nine children aged six years or younger used the front seat 
in the previous six months.  While this is an increase, it is not statistically significant. 
6.4.2.2 Will the enforcement of the new legislation decrease the reported 
proportion of children using an adult seat belt? 
Similarly to front seat usage, parental reports indicated that the majority of 
children restrained in a dedicated restraint at T2 were still being restrained in a 
dedicated restraint rather than an adult seat belt at T3.  As shown in Table 6.5, a total 
of 16 children were reported by parents as usually restrained in an adult seat belt at 
T2.  At T3, parents reported that 13 children used an adult seat belt as their usual 
restraint.  This decrease is not statistically significant.  When considering only the 
children in the age range targeted by the legislation, 4 children aged six years and 
younger were reported as restrained in an adult seat belt as their usual restraint at T2 
and only 2 were at T3 (data not shown).  These small numbers do not permit 
meaningful conclusions about change to be drawn. 
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6.4.2.3 Will the enforcement of the new legislation increase the reported 
proportion of children using an appropriate child restraint? 
The new legislation specifies the types of restraints required, with age of the 
child as the primary criterion to determine the appropriate type.  As shown in Table 
6.6, there were no significant differences between T2 and T3 for the proportions of 
children using appropriate child restraints, regardless of whether the whole sample or 
the children younger than 7 years of age was compared.  Of those children who were 
reported to be restrained in an adult seat belt during the six months prior to the 
interview at T2 (n = 16), 75 per cent (n = 12) were still restrained in an adult seat belt 
by T3.  In addition, of the 4 children younger than 7 years of age who were reported 
to be restrained in an adult seat belt at T2, 2 (50 per cent) were still restrained in an 
adult seat belt at T3.   
Table 6.7 shows the percentage of children reported as restrained in an 
appropriate child restraint as a function of age at the last birthday.  Table 6.8 shows 
the percentage of children reported as restrained in an appropriate child restraint by 
grouped age.  The tables show that all children aged up to twelve months, or aged 
seven years and older were restrained in an age-appropriate restraint at T2.  Most 
children (87.1 per cent) in the two to three year age group and 75.8 per cent in the 
four to six year age group were restrained in an age-appropriate child restraint at T2.  
However, results showed a decrease in age-appropriate child restraint over all ages 
by T3.   
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Table 6.6 Parental reports of child front seat occupancy and appropriate child 
restraint use as a function of time period 
Reported behaviour Time period  
 T2  T3 p value 
(McNemar’s 
Test)  
   Yes 
n (%) 
No 
n (%) 
      
Used front seat during 6 months 
prior to interview (at T2) 
Yes  5 (71.4) 2 (28.6) p<0.001 
No  11 (10.6) 93 (89.4)  
Children ≤ 6 years who used 
front seat during the 6 months 
prior to interview (at T2) 
Yes  2 (66.7) 1 (33.3) 0.070, ns 
No  7 (7.8) 83 (92.2)  
Restrained in an adult seat belt 
only  
Yes  12 (75.0) 4 (25.0) 0.375, ns 
 No  1 (1.1) 94 (98.9)  
Children ≤ 6 years restrained in 
an adult seat belt only 
Yes  2 (50.0) 2 (50.0) 0.500, ns 
No  0 (0.0) 89 (100.0)  
Restrained in age-appropriate 
child restraint 
Yes  87 (95.6) 12 (60.0) 0.077, ns 
 No  4 (4.4) 8 (40.0)  
Children ≤ 6 years restrained in 
an appropriate child restraint 
Yes  72 (94.7) 12 (60.0) 0.077, ns 
No  4 (5.3) 8 (40.0)  
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Table 6.7 Children’s restraint status (appropriate/inappropriate) as a function of child age 
Age (years) T2 (all) T2 (followed up) T3 
Appropriate 
n (%) 
Inappropriate 
n (%) 
Appropriate 
n (%) 
Inappropriate 
n (%) 
Appropriate 
n (%) 
Inappropriate 
n (%) 
≤ 1 61 (98.4) 1 (1.6) 32 (100.0) 0 (0.0) 21 (91.3) 2 (8.7) 
2 42 (91.3) 4 (8.7) 20 (90.1) 2 (9.9) 19 (79.2) 5 (20.8) 
3 12 (66.7) 6 (33.3) 7 (77.8) 2 (22.2) 11 (84.6) 2 (15.4) 
4 28 (93.3) 2 (6.7) 13 (92.8) 1 (7.2) 11 (78.6) 3 (21.4) 
5 19 (86.4) 3 (13.6) 9 (75.0) 3 (25.0) 10 (83.3) 2 (16.7) 
6 10 (62.5) 6 (37.5) 3 (42.9) 4 (57.1) 2 (28.6) 5 (71.4) 
7 17 (100.0) 0 (0.0) 8 (100.0) 0 (0.0) 8 (88.9) 1 (11.1) 
8 11 (100.0) 0 (0.0) 7 (100.0) 0 (0.0) 9 (100.0) 0 (0.0) 
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Table 6.8 Percentage of children restrained in an age-appropriate child restraint as a 
function of age (grouped) 
Age group (years) T2 (all) T2 (followed up) T3 
 n (%) n (%) n (%) 
≤ 1 61 (98.4) 32 (100.0) 21 (91.3) 
2-3 54 (84.4) 27 (87.1) 30 (81.1) 
4-6 57 (83.8) 25 (75.8) 23 (69.7) 
7-8 28 (100.0) 15 (100.0) 17 (94.4) 
 
6.4.3 Effects of reported parental perception of susceptibility to injury on 
appropriateness of restraint practices 
The HBM construct of perceived susceptibility was measured using two items: 
susceptibility to crashing with a child in the car and susceptibility to injury in the 
event of a crash.  Although the response options presented to parents for 
susceptibility to crashing were on a 7-point Likert scale, few parents believed it was 
moderately likely, likely or very likely that they would be in a crash (see Table 6.9), 
so for the purposes of analysis responses were dichotomised into either ‘Likely’ 
(including ‘Neither Unlikely nor Likely’) or ‘Unlikely’.  Including ‘Neither Unlikely 
or Likely’ in the dichotomised ‘Likely’ category is a conservative approach.  
Parents were also asked whether they thought their child would be hurt if they 
were involved in a crash (yes/no).  Of the parents who responded (n = 124), 51.2% 
said they thought their child would be hurt if they were involved in a crash.  To test 
for an association between parents’ responses to HBM items and their restraint 
practices, chi square tests were used.  To be given a score of ‘appropriate’ parental 
restraint practices, all the children in the target age group of that parent had to be 
deemed appropriately seated and appropriately restrained.  Thus, if one child in a 
family was deemed inappropriately seated or restrained, that parent obtained a score 
of ‘inappropriate’ for his/her restraint practices.  There were 154 (69.4%) parents 
using appropriate child restraint practices at T2.  Over a third (30.6%) of parents only 
used appropriate seating position and did not use appropriate child restraints for their 
children and these parents were considered to be using inappropriate child restraint 
practices. 
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Table 6.10 displays parental responses to the perceived susceptibility items 
(dichotomised) according to restraint practices (‘appropriate’ or ‘inappropriate’).  As 
shown, 75.8% of respondents at T2 who believed that they were likely to be involved 
in a crash during their normal, everyday driving were also categorised as 
appropriately restraining and seating their children.  In addition, 73.9% of 
respondents who believed they were unlikely to be in a crash also achieved a score of 
‘appropriate’ for seating and restraining their children.  Tests of significance revealed 
that there was no significant difference between parents with ‘appropriate’ restraint 
practices and those with ‘inappropriate’ practices on the basis of their perceived 
susceptibility to crashing,  (1) = 0.043, ns.  Results were similar for the second 
item (perceived susceptibility to injury).  Over 75% of respondents who believed 
their child would not be injured in a crash achieved a score of ‘appropriate’ for 
seating and restraining their children.  Similarly, 71.9% of respondents who believed 
their child would be injured in a crash achieved a score of ‘appropriate’ for seating 
and restraining their children. 
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Table 6.9 Distribution of responses to item 1 of perceived susceptibility measure (T2 all) 
 Number of parents (%) giving each response type 
Item 
Very Unlikely 
 
n (%) 
Unlikely 
 
n (%) 
Moderately 
Unlikely 
n (%) 
Neither Unlikely 
nor Likely 
n (%) 
Moderately 
Likely 
n (%) 
Likely 
 
n (%) 
Very Likely 
 
n (%) 
Likelihood of being 
in a car crash? 
40 
(32.0) 
34 
(27.2) 
18 
(14.4) 
26 
(20.8) 
5 
(4.0) 
1 
(0.8) 
1 
(0.8) 
 
Table 6.10 Numbers and percentages of parents scoring ‘appropriate’ and ‘inappropriate’ for their restraint practices as a function of perceived 
susceptibility (T2 all) 
Perceived Susceptibility Item  Parent restraint practices 
 
  Appropriate 
n (%) 
Inappropriate 
n (%) 
 
Likelihood of being in a crash Likely 25 (75.8) 8 (24.2) 0.043, ns 
Unlikely 68 (73.9) 24 (26.1) 
Likelihood of having a child injured in a crash 
(n = 124 due to one refusal) 
Likely 46 (71.9) 18 (28.1) 0.371, ns 
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6.4.4 Effects of perceived severity of injury on appropriateness of restraint 
practices 
The perceived severity construct was measured with a single item.  Most 
parents indicated that they believed that even if their children were involved in a 
crash, there would be no or minor injury.  Table 6.11 shows the distribution and 
means for the perceived severity variable prior to it being transformed into a 
dichotomous item.  One respondent refused to answer this question and thus the 
results are based on 124 responses.   
As with the perceived susceptibility items, chi-square tests of significance were 
conducted on dichotomised responses to this item to determine if parents who had 
‘appropriate’ restraint practices differed from those with ‘inappropriate’ practices on 
perceived severity.  Table 6.12 shows there was no significant relationship between 
responses to perceived severity and appropriateness of response practices at T2.  
Over 70% of respondents at T2 who thought that their child would not be badly hurt 
in the event of a crash achieved a score of ‘appropriate’ for seating and restraining 
their children.  Over 70% of those parents who believed their child would be hurt 
badly enough to require medical attention also achieved a score of appropriate for 
seating and restraining their children. 
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Table 6.11 Distribution of responses to perceived severity item (at T2) 
 Number of parents (%) giving each response type 
Item 
No injury 
 
n (%) 
Minor 
(treat at home) 
n (%) 
Moderate 
(see a doctor) 
n (%) 
Moderate-Severe 
(go to hospital) 
n (%) 
Severe 
(call ambulance at the crash) 
n (%) 
How badly do 
you think they 
would be hurt? 
57 (45.6) 32 (25.6) 22 (17.6) 11 (8.8) 2 (1.6) 
 
Table 6.12 Numbers and percentages of parents scoring ‘appropriate’ and ‘inappropriate’ for their restraint practices as a function of perceived 
severity (at T2) 
Perceived Severity Item  Parent restraint practices 
 
 
 
How badly do you think your child would be hurt? 
(n = 124 due to one refusal) 
Response Appropriate 
n (%) 
Inappropriate 
n (%) 
 
No or minimal injury 43 (75.4) 14 (24.6) 0.085, ns 
 Seek professional medical attention 49 (73.1) 18 (26.9) 
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6.4.5 Effects of perceived benefits of child restraints on appropriateness of 
restraint practices 
The four items assessing perceived benefits of using child restraints were 
examined to determine whether they could be combined to form a scale.  However, 
Cronbach’s alpha for the scale fell below the recommended 0.7 (Nunully, 1978, in 
Pallant, 2011), at 0.557, and it was rejected as a possible scale.  Most respondents 
agreed with the benefits of using restraints (see Table 6.13).  Accordingly, responses 
to the perceived benefits items were transformed into dichotomous categories to 
allow for appropriate analysis.   
To test for an association between parental responses to the items about 
perceived benefits of child restraints and their restraint practices, Fisher’s exact tests 
were used.  Table 6.15 shows the proportions of parents achieving scores of 
‘appropriate’ or ‘inappropriate’ for their restraint practices by their responses 
(‘agree’ or ‘disagree’) to each of the perceived benefits items.   
As shown in Table 6.14, there were no significant differences found, although 
the results approached significance (p = 0.064) for “avoid a fine” and “avoid demerit 
points”.  Over 75% of respondents who believed that it was likely that if they placed 
a child in the appropriate child restraint for his or her age they would avoid a fine 
achieved a score of ‘appropriate’ for their restraint practices.  However, all the 
parents (n = 2 for each item) who disagreed that using the correct restraint for their 
child would result in them avoiding a fine or avoiding demerit points had 
inappropriate restraint practices.  Table 6.14 also shows that 73.3% of respondents 
who agreed that placing a child in the appropriate child restraint for his or her age 
would protect that child against injury in a crash also achieved a score of 
‘appropriate’ for their restraint practices.  Similar results were found for protecting 
the child against death in a crash. 
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Table 6.13 Parental agreement or disagreement with statements about perceived benefits of using child restraints (at T2) 
 Number of parents (%) giving each response type 
Item 
Strongly 
Disagree 
n (%) 
Disagree 
 
n (%) 
Moderately 
Disagree 
n (%) 
Neither Agree 
nor Disagree 
n (%) 
Moderately 
Agree 
n (%) 
Agree 
 
n (%) 
Strongly 
Agree 
n (%) 
Protect the child against injury in a crash 2 (1.6) 3 (2.4) 0 (0.0) 3 (2.4) 15 (12.0) 28 (22.4) 74 (59.2) 
Protect the child against death in a crash 1 (0.8) 2 (1.6) 1 (0.8) 5 (4.0) 14 (11.2) 33 (26.4) 67 (53.6) 
Avoid a fine 1 (0.8) 1 (0.8) 0 (0.0) 2 (1.6) 0 (0.0) 6 (4.8) 115 (92.0) 
Avoid demerit points 1 (0.8) 1 (0.8) 0 (0.0) 2 (1.6) 1 (0.8) 5 (4.0 115 (92.0) 
 
 
Changes in child restraint practices in regional Queensland   111 
 
 
Table 6.14 Numbers and percentages of parents scoring ‘appropriate’ and ‘inappropriate’ for their restraint practices as a function of parental 
responses to perceived benefits items (at T2) 
Perceived Benefit Item  Restraint practices appropriate?  Fisher’s exact test 
  Appropriate 
n (%) 
Inappropriate 
n (%) 
 
Protect the child against injury in a crash Likely 88 (73.3%) 32 (26.7) p = 0.327 
Unlikely 5 (100.0%) 0 (0.0%) 
Protect the child against death in a crash Likely 89 (73.6%) 32 (26.4%) p = 0.572 
Unlikely 4 (100.0%) 0 (0.0%) 
Avoid a fine Likely 93 (75.6%) 30 (24.4%) p = 0.064 
Unlikely 0 (0.0%) 2 (100.0%) 
Avoid demerit points Likely 93 (75.6%) 30 (24.4%) p = 0.064 
Unlikely 0 (0.0%) 2 (100.0%) 
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6.4.6 Effects of perceived barriers on appropriates of restraint practices 
 The six perceived barriers items were examined to ascertain whether they 
could be combined into a perceived barriers scale.  However, Cronbach’s alpha for 
the scale fell below the recommended 0.7 (Nunully, 1978, in Pallant, 2011), at 0.51, 
and it was rejected as a possible scale.  As with previous HBM constructs, most 
parents either strongly agreed or strongly disagreed with the statements about the 
barriers to using child restraints.  Accordingly, responses were transformed into 
dichotomous categories, where ‘Strongly Disagree’ to ‘Moderately Disagree’ were 
transformed to ‘Disagree’ and ‘Neither Agree nor Disagree’ to ‘Strongly Agree’ 
were transformed to ‘Agree’.  Table 6.15 shows the distribution of parental responses 
to the perceived barriers items. 
Table 6.16 shows the proportions of parents achieving scores of ‘appropriate’ 
for their restraint practices by their responses (‘agree’ or ‘disagree’) to each of the 
perceived barriers items.  As can be seen, five of the six items did not distinguish 
between parents who did and those who did not achieve a score of ‘appropriate’ for 
their restraint practices.  The exception was “child restraints provide better protection 
in a crash than adult seat belts”, where 80% of the parents who disagreed with this 
statement were deemed to have inappropriate restraint practices compared to only 
23% of the parents who agreed with the statement.  
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Table 6.15 Parental agreement or disagreement with statements about perceived barriers to using child restraints (T2) 
 Number of parents (%) giving each response type 
Item 
Strongly 
Disagree 
n (%) 
Disagree 
 
n (%) 
Moderately 
Disagree 
n (%) 
Neither Agree 
nor Disagree 
n (%) 
Moderately 
Agree 
n (%) 
Agree 
 
n (%) 
Strongly 
Agree 
n (%) 
Child restraints are too expensive 49 (39.2) 15 (12.0) 9 (7.2) 11 (8.8) 15 (12.0) 12 (9.6) 14 (11.2) 
Child restraints are only necessary 
on long trips 
123 (98.4) 1 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.8) 
You cannot trust the retailer is 
recommending an appropriate 
restraint for safety, rather than an 
expensive restraint for profit 
51 (40.8) 14 (11.2) 12 (9.6) 17 (13.6) 17 (13.6) 7 (5.6) 7 (5.6) 
You cannot fit three car seats on the 
back seat of your car if you needed 
to 
63 (50.4) 2 (1.6) 1 (0.8) 1 (0.8) 1 (0.8) 4 (3.2) 53 (42.4) 
Child restraints provide better 
protection in a crash than adult seat 
belts for children 
1 (0.8) 0 (0.0) 0 (0.0) 4 (3.2) 4 (3.2) 3 (2.4) 113 (90.4) 
Children are just as safe in the front 
seat as they are in the back 
111 (88.8) 7 (5.6) 1 (0.8) 3 (2.4) 1 (0.8) 0 (0.0) 2 (1.6) 
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Table 6.16 Numbers and percentages of parents scoring ‘appropriate’ and ‘inappropriate’ for their restraint practices as a function of parental 
responses to perceived barriers items (at T2) 
Perceived Barrier Item  Parental restraint practices Chi Square test 
  Appropriate 
n (%) 
Inappropriate 
n (%) 
 
Child restraints are too expensive Agree 30 (73.2)  11 (26.8) 0.048, ns 
Disagree 63 (75.0) 21 (25.0) 
Child restraints are only necessary on long trips Agree 0 (0.0) 1 (100.0) 2.93, ns 
Disagree 93 (75.0) 31 (25.0) 
You cannot trust that the retailer recommends an appropriate 
restraint for safety rather than an expensive restraint for profit 
Agree 22 (71.0) 9 (29.0) 0.255, ns 
Disagree 71 (75.5) 23 (24.5) 
You cannot fit three car seats across the back seat of your car Agree 92 (69.0) 30 (31.0) 1.678, ns 
Disagree 0 (79.1) 2 (20.9) 
Child restraints provide better protection than a seat belt for 
children 
Agree 92 (76.7) 28 (23.3) 8.093, p < .05 
Disagree 1 (20.0) 4 (80.0) 
Children are just as safe in the front seat as they are in the back Agree 3 (100.0) 0 (0.0) 1.058, ns 
Disagree 90 (73.8) 32 (26.2) 
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6.4.7 Effects of reported self-efficacy on appropriates of restraint practices 
The four self-efficacy items were examined in regard to whether they could be 
combined into a self-efficacy scale.  As discussed earlier, a minimum Cronbach’s 
alpha of 0.7 is recommended (Nunally, 1978, in Pallant, 2011). The Cronbach’s 
alpha for self-efficacy items as a scale was 0.28 and therefore these were rejected as 
a possible scale, and responses to items were analysed separately.  Self-efficacy 
items were checked for being normally distributed prior to analysis.  As more than 
90% of parents agreed or strongly agreed with each item, responses were 
transformed into dichotomous categories.  For these items, responses of ‘Strongly 
Agree’ were transformed to ‘Completely Confident’ and all other responses were 
transformed to ‘Not Completely Confident’.  It is important to note that the approach 
taken to analyse the self-efficacy data differs from the other HBM constructs.  For 
self-efficacy, parents completed each item for each child in their care (for the other 
constructs they completed each item only once).  This different approach was taken 
because it was considered that the parents’ self-efficacy might vary substantially 
according to the type of restraint used.  Table 6.18 shows the distribution of self-
efficacy data prior to transformation. 
Each self-efficacy item was analysed using a chi-square test to determine 
whether there was any impact of reported self-efficacy on the appropriateness of 
restraint practice for each child.  As shown in Table 6.19, for three of the four items, 
no significant differences were found for parents who did versus those who did not 
restrain their child appropriately in terms of their confidence in using child restraints.  
Only parental confidence in installing a restraint was significantly associated with 
appropriateness of restraint practices.  Specifically, almost half (47.6%) of the 
responses from parents who were not completely confident in installing a restraint 
were as associated with inappropriately restraining their child compared to only 
26.7% of responses from those parents who were completely confident about 
installing the restraint (  (1) = 7.036, p<.05).   
In relation to the other items, 70.6% of responses showed parents who were 
completely confident in their ability to obtain a child restraint by borrowing or 
purchasing one also achieved a score of appropriate for their restraint practices and 
55.6% of responses showed parents who were not completely confident about this 
also achieved a score of appropriate for that child.  Over 66% of responses showed 
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parents who were completely confident in choosing the correct restraint and a similar 
proportion of those who were not, achieved a score of appropriate for their restraint 
practices.  Similarly to the results for obtaining the correct restraint, 70.7% of 
responses showed parents who were completely confident in making sure the 
restraint was worn achieved a score of appropriate, while 58.3% of responses showed 
those parents who were not completely confident about making sure the restraint was 
worn achieved a score of appropriate for their restraint practices. 
6.4.8 Parental knowledge of the legislation 
6.4.8.1 Parental knowledge at T2 
Parents were asked a number of questions regarding the legislation for children 
travelling in vehicles.  Questions were asked to determine whether parents thought 
there was a law to cover children travelling in cars and, and if so, what they thought 
the law said.  Parents who answered ‘no’ or ‘don’t know’ about the existence of the 
law were not asked about the wording and were coded as ‘unaware’ for this question 
in subsequent analyses. 
At T2, 108 (94.4%) of the 125 parents reported that they thought there was a 
law for children travelling in vehicles, 3 (2.4%) said there was not a law, and 4 
(3.2%) said they did not know.  Chi square tests were used to determine whether 
there were any significant differences between those parents who said that they 
thought there was a law and those who did not on the basis of gender and other 
demographic characteristics (see Table 6.21).  As shown in the Table 6.21, no 
significant differences were found for any of the demographic characteristics. 
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Table 6.17 Parent response to each self-efficacy statement for each child (at T2) 
Item Number of parents (%) giving each response type 
 Strongly 
Disagree 
n (%) 
Disagree 
 
n (%) 
Moderately 
Disagree 
n (%) 
Neither Agree nor 
Disagree 
n (%) 
Moderately 
Agree 
n (%) 
Agree 
 
n (%) 
Strongly 
Agree 
n (%) 
Confident you can borrow or 
purchase the correct restraint 
1 (0.5) 2 (0.9) 2 (0.9) 3 (1.4) 4 (1.8) 6 (2.7) 204 (91.9) 
Confident you can choose the 
correct restraint 
0 (0.0) 2 (0.9) 2 (0.9) 3 (1.4) 8 (3.6) 15 (6.8) 192 (86.5) 
Confident you can install the 
correct restraint 
3 (1.4) 4 (1.8) 1 (0.5) 6 (2.7) 8 (3.6) 20 (9.0) 180 (81.8) 
Confident you can make sure 
the restraint is worn 
0 (0.0) 2 (0.9) 3 (1.4) 5 (2.3) 5 (2.3) 9 (4.1) 198 (89.2) 
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Table 6.18 Proportions of parents’ responses scoring ‘appropriate’ and ‘inappropriate’ for their restraint practices for each child as a function of 
parental responses to self-efficacy items (at T2) 
Self-efficacy item  Appropriately restrained Chi square test 
  Yes 
n (%) 
No 
n (%) 
 
Confident you can borrow or purchase the 
correct restraint 
Completely confident 144 (70.6) 60 (29.4) 1.79, ns 
Not completely confident 10 (55.6) 8 (44.4)  
Confident you can choose the correct 
restraint 
Completely confident 120 (62.5) 72 (37.5) 0.110, ns 
Not completely confident 20 (66.7) 10 (33.3)  
Confident you can install the correct 
restraint 
Completely confident 132 (73.3) 48 (26.7) 7.036, p<.05 
Not completely confident 22 (52.4) 20 (47.6)  
Confident you can make sure the restraint 
is worn 
Completely confident 140 (70.7) 58 (29.3) 1.542, ns 
Not completely confident 14 (58.3) 10 (41.7)  
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Table 6.19 Parental responses to the question, “in your opinion is there a law for 
children travelling in cars?” (by demographic characteristics) 
 Yes No Don’t know 
 
All Parents (n = 125) n (%) n (%) n (%)  
Gender     
 Male 22 (100.0) 0 (0.0) 0 (0.0) (2)= 1.584, ns 
 Female 96 (93.2) 3 (2.9) 4 (100.0)  
Highest level of education     
 High school 66 (94.3) 1 (1.4) 3 (4.3) (2) = 1.212, ns 
 Tertiary 52 (94.5) 2 (3.6) 1 (1.8)  
Age     
 < 20 years 3 (75.0) 1 (25.0) 0 (0.0) (10) = 12.717, ns 
 20-25 years 25 (96.2) 0 (0.0) 1 (3.8)  
 26-30 years 35 (94.6) 0 (0.0) 2 (5.4)  
 31-40 years 41 (93.2) 2 (4.5) 1 (2.3)  
 41-50 years 10 (100.0) 0 (0.0) 0 (0.0)  
 >50 years 4 (100.0) 0 (0.0) 0 (0.0)  
Net income (per annum)     
 ≤$40,000 40 (90.9) 2 (4.5) 2 (4.5)  (2) = 1.774, ns. 
 ≥$41,000 78 (96.3) 1 (1.2) 2 (2.5)  
Family type     
 Married 83 (93.3) 2 (2.2) 4 (4.5)  (6) = 4.064, ns 
 Sole parent 11 (91.7) 1 (8.3) 0 (0.0)  
 Blended family 15 (100.0) 0 (0.0) 0 (0.0)  
 Other 9 (100.0) 0 (0.0) 0 (0.0)  
No. of children in family     
 1 45 (93.8) 1 (2.1) 2 (4.2)  (8) = 14.773, ns 
 2 44 (100.0) 0 (0.0) 0 (0.0)  
 3 23 (92.0) 1 (4.0) 1 (4.0)  
 4 3 (60.0) 1 (20.0) 1 (20.0)  
 5 3 (100.0) 0 (0.0) 0 (0.0)  
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Figure 6.1 shows the proportions of parents coded as giving each type of 
response at T2.  Figure 6.1 shows that of the parents who said there is a law (n = 
118), only four parents (3.4%) at T2 answered the question correctly by accurately 
describing the details of the legislation in place at the time, that is, the old legislation 
prior to amendment.  Of the remaining parents who responded ‘yes’, 58 (49.2%) 
gave details that were inaccurate, and 3 (2.5%) accurately described the legislative 
amendment that was not yet in force.  Further, 25 (21.2%) parents gave responses 
that the researcher was unable to categorise, and 28 (23.7%) parents reported that 
they did not know what the law said. 
Figure 6.2 shows the categories used for the variety of parents’ responses 
regarding knowledge of whether the legislation had changed in the year prior to the 
interview at T2.  One parent answered the question ‘has the law changed in the last 
year?’ without having answered the previous question of ‘is there a law for children 
travelling in cars?’.  Of those parents who responded to the question (n = 119), 22 
(18.5%) parents responded by answering ‘no’, 17 (14.3%) parents answered that they 
did not know whether the law had changed and 80 (67.2%) responded with ‘yes’.  Of 
the parents who said ‘yes’, 31 (38.8%) parents reported inaccurate details of the new 
law, and 39 (48.8%) parents reported accurate details of the new law.  Compared to 
the previous question responses shown in Figure 6.1, these results may show that 
when parents were asked to think about the details of the legislation they were more 
likely to report that the law had changed.  This is shown by the difference in the 
number of parents who referred to the new law in their responses (7 parents shown in 
Figure 6.1 and 70 parents in Figure 6.2).  Further, 3 parents reported accurate details 
of the new law when asked whether there was a law for children travelling in vehicle 
(shown in Figure 6.1) and 39 parents reported accurate details of the new law when 
asked whether the law had changed in the last year (shown in Figure 6.2).  This result 
shows that, when prompted, some parents who had not previously discussed the new 
law were able to describe the changes and requirements, even though it was not yet 
in force.  Three (2.5%) parents reported irrelevant responses and 7 (5.9%) reported 
that they did not know what the changes were.  None of the parents discussed the 
legislation prior to the amendment. 
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Is there a law for children travelling in 
cars?
n = 125 (n = 62)
No/Don’t know
n = 7 (n = 2)
Yes
n = 118 (n = 60)
Move to 
question 32
What does the 
law say?
Accurate old law
n = 4 (n = 3)
Inaccurate
n = 58 (n = 30)
Unable to categorise – 
reported irrelevant material
n = 25 (n = 13)
Don’t know
n = 28 (n = 13)
Accurate new law
n = 3 (n = 1)
 
 
Figure 6.1 Numbers of parents giving each type of response (categorised) regarding knowledge of legislation at T2. 
The numbers in each box refer to responses at T2 for whole sample.  Those in brackets relate to the subset of those parents who were followed up. 
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Has the law changed in 
the last year?
n = 119 (n = 60)
No
n = 22 (n = 9)
Move to question 34
‘No’ classed as 
accurate response
Yes
n = 80 (n = 41)
What were the 
changes?
Unable to categorise – 
reported irrelevant 
material
n = 3 (n = 1)
Don’t know
n = 7 (n = 3)
Accurate new law
n = 39 (n = 18)
Inaccurate old law
n = 0 (n = 0)
Inaccurate new law
n = 31 (n = 19)
Don’t know
n = 17 (n = 10)
 
 Figure 6.2 Parent response categories regarding whether the legislation had changed in the year prior to the interview at T2. 
The numbers in each box refer to T2 as a whole sample.  Those in brackets are the subset of those parents who were followed up. 
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6.4.8.2 Parental knowledge of the legislation at T3 
Figure 6.3 shows the categorised parental responses with regard to whether 
there was a law for children travelling in cars at T3.  All followed up (n = 62) parents 
responded to the question.  Three (4.8%) said ‘no’ there was not a law for children 
travelling in cars, and 59 (95.2%) said ‘yes’.  Of the 59 parents who said ‘yes’, 21 
(33.9%) were aware of the legislative amendment but unable to describe the 
requirements, 5 (8.1%) were aware of the legislative amendment but gave an 
inaccurate description of the requirements, 20 (32.3%) were aware of the legislative 
amendment and correctly described the requirements with regard to child restraint 
use and 2 (3.2%) were aware of the legislative amendment and correctly described 
the requirements with regard to child seating position.  Eleven (17.7%) parents were 
aware of the legislative amendment and gave a correct description of both child 
restraint use and child seating position. 
Figure 6.4 shows the categorisation of responses parents gave at T3.  Five 
parents (8.1%) said they did not know whether the law had changed.  The remaining 
parents (n = 57, 91.9%) accurately reported that the law had changed.  Of those 
parents who said that the law had changed, 28 (45.2%) were aware of the changes 
but unable to describe them, 3 (4.8%) gave an inaccurate description of the changes, 
22 (35.5%) were aware of the changes and correctly described the changes with 
regard to child restraint use, and 1 (1.6%) was aware of the changes and correctly 
described them with regard to child seating position.  Finally, 3 (4.8%) parents gave 
an accurate response to the question and stated their awareness of the changes 
including a correct description of the changes with regard to both child restraint use 
and child seating position. 
Table 6.22 shows the number and percentage of parents’ responses when asked 
what the law said compared with the appropriateness of their restraint practices.  
Table 6.22 shows that of those who gave an accurate response to the details of the 
legislation, 67.7 per cent had inappropriate restraint practices.  
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Is there a law for children 
travelling in cars?
n = 62
No
n = 3
Yes
n = 59
Continue to 
next question
What does the 
law say?
Aware of legislation 
but unable to describe 
requirements
n = 21
Aware but inaccurate 
description of 
requirements
n = 5
Aware of legislation and 
correctly described 
requirements with relation to 
child restraint use
n = 20
Aware of legislation and 
correctly described 
requirements with relation 
to child seating position
n = 2
Aware of legislation and 
correctly described both child 
restraint use and seating 
position requirements
n = 11
 
 
Figure 6.3 Parental responses (categorised) regarding knowledge of the amended legislation at follow up (T3). 
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Has the law changed in
the last year?
n = 62
Yes
n = 57
What does the law say?
Don't know
n = 5
No
n = 0
Move to next section
No further legislation-
related questions asked
Aware of legislation but
unable to describe changes
n = 28
Aware but inaccurate
description of changes
n = 3
Correct description of
changes with relation to
child restraint use
n = 22
Correct description of
changes with relation to
child seating position
n = 1
Correct description of child
restraint use and  seat
position changes
n = 3
 
  Figure 6.4 Parent response categories regarding whether the legislation had changed in the year prior to the interview at follow up (T3). 
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Table 6.20 Parental responses to “what does the law say?” at T3 as a function of their 
restraint practices 
 Appropriate restraint 
practices  
n (%) 
Inappropriate restraint 
practices  
n (%) 
Accurate response 10 (32.3) 21 (67.7) 
Inaccurate response 4 (20.0) 16 (80.0) 
 
6.5 DISCUSSION 
6.5.1 Support for study hypotheses 
The following section explores the results of the study in relation to each of the 
hypotheses outlined in Section 4.6. 
Hypothesis 1:  The proportion of children reported as occupying the front seat will 
decrease with the enforcement of the legislation (T2 vs T3). 
Hypothesis 2:  The proportion of children reported to be restrained in dedicated child 
restraints will increase with the enforcement of the legislation (T2 vs T3). 
Hypothesis 3:  The proportion of children reported as restrained in a restraint that is 
appropriate to the child’s age will increase with the enforcement of the legislation 
(T2 vs T3). 
Hypothesis 4:  Parents who report higher ratings of perceived susceptibility to injury 
will be more likely to report appropriately seating and restraining their children. 
Hypothesis 5:  Parents who report higher ratings of perceived severity of injury will 
be more likely to report appropriately seating and restraining their children. 
Hypothesis 6:  Parents who report higher ratings of perceived benefits of child 
restraints will be more likely to report appropriately seating and restraining their 
children. 
Hypothesis 7:  Parents who report lower ratings of perceived barriers to using child 
restraints will be more likely to report appropriately seating and restraining their 
children. 
Hypothesis 8:  Parents who report higher ratings of self-efficacy will be more likely 
to report appropriately seating and restraining their children. 
 
Hypotheses 1 to 3 examined the effects the enforcement of the legislative 
amendment had on parents’ reported child restraint practices.  This included the 
Changes in child restraint practices in regional Queensland   127 
 
 
effects the enforcement of the amendment had on reported front seat occupancy by 
children, the reported use of dedicated child restraints and the age-appropriateness of 
the restraint. 
The results for Hypothesis 1 were somewhat complex.  Because all parents 
reported that their children usually sat in the rear of the vehicle at both T2 and T3, 
the effects the legislative amendment had on occasional front seat usage was 
examined instead.  There was no support for Hypothesis 1 when examining the 
frequency of occasional use of the front seat by children.  In fact, there was a 
significant increase in front seat usage over time.  While this increase could be in 
part due to some children (n = 30) reaching their next birthday by T3, only 2 children 
reached an age that meant they could legally use the front seat, when they had not 
been able to before. 
There was no support for Hypothesis 2.  While there was a slight decrease 
between T2 and T3 in the proportion of children reported as restrained in adult seat 
belts, this decrease was not significant.  This non-significant increase in child 
restraint usage may also be a sign that while some parents may be confused about the 
types of child restraints to use, others are choosing any child restraint over the use of 
an adult seat belt, but there are not enough parents making this change to show a 
significant difference in the data.  In this sample, without asking parents, it was 
impossible to determine at what age parents would have transitioned their children to 
a seat belt.  As such, this result may also be a result of the children in the sample 
getting older between T2 and T3. 
There was also no support for Hypothesis 3.  The enforcement of the legislative 
amendment did not increase the reported proportion of children using an appropriate 
child restraint.  The lack of significant increase is most likely due to such a high 
proportion of children reported as restrained in appropriate child restraints at T2, 
most of whom continued to be restrained in an appropriate child restraint at T3. 
Hypotheses 4 to 8 all examined factors that could influence the likelihood that 
parents would report appropriately seating and restraining their children. 
The results for Hypothesis 4 and Hypothesis 5 were non-significant, with most 
parents reporting appropriately seating and restraining their children, regardless of 
the perceived likelihood of being involved in a crash or susceptibility to injury.  
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Interestingly, most parents rated the likelihood of their being in a crash with children 
in the car as very low, but this appears to not affect their self-reported restraint 
practices. 
In relation to Hypothesis 6, most parents who believed that using the 
recommended restraint for their child’s age would protect that child against injury 
and death in a crash were likely to have appropriate restraint practices.  However, 
more than a quarter of parents with this belief inappropriately restrained at least one 
child in their care.  While there were no statistically significant associations between 
any of the four perceived benefits items and the appropriateness of parental restraint 
practices, the results showed trends towards an association for items of avoiding 
fines and demerit points (p = 0.068).  These results suggest that parents who believe 
they will avoid fines and demerit points if they use recommended restraints for their 
children are more likely than those who do not to actually use such restraints.  One 
interpretation of this trend is that some parents may be more motivated by avoiding 
fines and demerit point loss from their licences, than by beliefs about providing 
better protection through complying.  It may be that such parents hold beliefs that all 
restraints are equivalent in terms of protecting children in crashes (after all, no 
parents reported allowing children to travel unrestrained) and hence only use an 
appropriate dedicated restraint because they perceive they might get caught and 
sanctioned for not doing so.   
A high proportion (73.3 per cent) of respondents who agreed that placing a 
child in the appropriate child restraint for his or her age would protect that child 
against injury in a crash also achieved a score of ‘appropriate’ for their restraint 
practices.  Similar results were found for protecting the child against death in a crash.  
This suggests that even though most parents appear to see the benefits of child 
restraints, some still do not necessarily choose the most appropriate child restraint for 
their child.  Taken together, these results suggest that lack of appreciation of the legal 
and financial penalties for non-compliance, for whatever reason, discriminates better 
between parents who do, and those who do not, restrain their children appropriately 
than the other benefits assessed in this study.  However, as numbers of parents in 
some of the cells are quite small, caution is needed in generalising the results. 
Regarding Hypothesis 7, the only perceived barrier that had a statistically 
significant association with parental restraint practices was the item ‘child restraints 
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provide better protection in a crash than a seat belt for children’.  While there were 
few parents who disagreed that child restraints provide better protection than a seat 
belt for children (n = 5), only 1 of these parents used appropriate restraint practices 
for the child/children in his or her care.  The remaining 4 parents did not achieve a 
score of appropriate, indicating that parents who do not believe in the efficacy of 
child restraints may be less likely to use them for children.  However, there were 
only a very small number of parents who disagreed and so these results may not be 
generalisable to a wider sample or population. 
There was a greater number of parents who believed child restraints were too 
expensive than those who did not believe they were too expensive.  However, most 
parents who perceived a high cost for child restraints still had appropriate restraint 
practices.  This suggests that while some parents perceive the cost of restraints as too 
high, most parents are still willing to invest in the appropriate child restraint for each 
child in their care.  In contrast, 25% of the parents who didn’t think restraints were 
too expensive were deemed to have at least one child in their care in an inappropriate 
restraint for age, suggesting that perception of cost is not a good predictor of 
behaviour in relation to parental restraint practices.   
Nearly all parents (n = 124) disagreed that child restraints are only necessary 
on long trips.  This result may indicate that the ongoing message to parents about 
placing children  in child restraints each time they travel has been received by 
parents.  However, the messages about the most appropriate types of restraint for 
different sized children may not be as well understood or accepted. 
Most parents who believed they could not fit three car seats across the back 
seat of their car nevertheless achieved a score of appropriate.  This may indicate that 
these parents did not find it necessary to fit three car seats across the backseat of their 
car, as they did not have three children of the ages who require car seats.  Many 
children were reported as usually seated in the rear seat, which was reflected in 
parent beliefs about the relative safety of the front versus rear seat for children.  
There was some support for Hypothesis 8.  Parents who had a high self-
efficacy in relation to installing restraints were significantly more likely than those 
who were not completely confident about this to appropriately restrain their children.  
The other self-efficacy items did not yield significant results when compared to 
parents’ restraint practices for each of their children.  This suggests that parents’ 
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confidence in their ability to acquire a restraint (either by borrowing or purchasing a 
restraint), choosing the correct restraint and making sure the restraint is worn does 
not affect their restraint practices for their children. 
With regard to parents’ knowledge of the legislation and its amendment, at T2 
while most parents accurately reported that there was a law for children travelling in 
cars, only a very small number could describe what the law required.  Some parents 
thought the law had already changed at T2.  Many more parents said the law would 
change by T3, but only a small number of parents could accurately describe the 
changes.  Despite the fact that parents were able to give accurate descriptions of the 
requirements of the legislation, some were not using the most appropriate child 
restraint practices for their child.  This may indicate that parent knowledge of the 
requirements of the legislation does not necessarily influence their behaviour, and 
other factors may be influencing their child restraint practice choices.  In addition, 
these results show that the education period may have only been successful for some 
parents. 
6.5.2 Implications for theory and road safety 
The small number of parents who were able to be followed up limits the ability 
to identify implications for the HBM outlined in Chapter 3.  Nevertheless, the pattern 
of results was consistent with that reported in meta-analyses of HBM studies (as will 
be discussed in Sections 7.2.4 and 7.3), in that perceptions of severity and 
susceptibility seemed to be less important than perceived barriers and self-efficacy. 
The results of this study also have important implications for road safety and 
the prevention of road trauma to children.  First, it is evident that parents believe and 
trust in the protection a dedicated child restraint provides for a child.  Secondly, 
many parents feel confident about their own ability to select the most appropriate 
restraint for their children.  However, this study also suggests that parents are less 
sure about their ability to install restraints.  This finding shows a particular danger: 
some parents think they are using the most appropriate restraint for their children 
when in fact they are not.  Also while some parents believed there were barriers to 
obtaining and using child restraints, for most, this did not prevent them using 
appropriate restraints with their children.  However, an important sub-group 
comprised parents who were more concerned with abiding by the law to avoid fines 
and demerit points rather than using child restraints because they were convinced of 
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the benefits from doing so in terms of the child’s level of protection.  From a 
criminological perspective, this evidence shows that fines and demerit points act as a 
deterrent for some parents who might consider using an inappropriate seating 
position or child restraint for their child.  However, if parents believe they are using 
the most appropriate child restraint practices but are in fact unaware of the most 
appropriate restraint for their child, they may still be fined and receive demerit 
points.  Fines and the acquisition of demerit points as the punishment will not be 
adequate deterrents unless they are paired with education for parents. 
6.5.3 Study limitations 
There were a number of limitations in this research study.  The main limitation 
was the time of day that the data was collected and the locations used as these may 
have limited the sample.  Conducting interviews in shopping centres during the day 
may have biased the sample towards non working parents of very young children 
because parents of older children are more likely to have returned to employment. 
Other limitations of Study Two included other characteristics of the sample, the 
selection of the sample, the wording and number of items in the interviews, and the 
reliance upon self-report data.  Due to small sample sizes, there was a lack of 
reliability in the scales used.  It was unfortunate that only half of the parents from the 
original sample were able to be followed up.  However, there were no significant 
differences on the basis of demographic characteristics between the parents who 
were able to be followed up and those who were not.   
The sample included parents who agreed to participate who had children with 
them at the time of intercept.  Parents who agreed to participate may be more likely 
to engage in safety conscious behaviours to protect their children as they showed an 
interest in children’s safety in vehicles.  This is a limitation because the results will 
not be generalisable to the general population that may include parents who are less 
safety conscious.  Also, while parents who had children with them made them an 
easily identifiable participant for research assistants, some children pressured parents 
to hurry or leave without participating.   
The wording of some items in the interview questionnaire may have been too 
confronting for some parents and may mean parents gave answers that felt more 
comfortable for them.  For example, some parents may feel too confronted by the 
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perceived severity of injury question listing death as a possible consequence of 
inappropriate restraint practices.  These parents may have chosen another response 
option, simply because they could not consider the death of their child.  As 
mentioned earlier, the number of items to measure scales may have been too few and 
thus may have limited results.  The questions posed and response options offered 
may have limited this study.  Anecdotally, some parents commented informally that 
they would have preferred different response options for some questions, and some 
were uncomfortable answering the questions about susceptibility to injury or death in 
a crash.   
The time it took to interview the participants was a limitation as it reduced the 
number of possible participants who were interviewed, either because the 
participants had time constraints and did not have time to complete the interview, or 
because the researcher could not interview all parents who were in the vicinity. 
Self-report data was used to obtain the seating position and restraint use of 
children.  Any self-report study will contain an element of social desirability bias 
and/or optimism bias from the participants (Streff & Wagenaar, 1989; Robertson, 
1992).  This study is subject to both biases.  Participants may have altered their 
answers to be viewed more favourably by the researchers (social desirability bias), 
and to downplay their susceptibility to crashing or the severity of injury as a result of 
a crash (optimism bias).   
Some of these limitations are inherent in most self-report surveys.  However, 
some might be addressed by modifications to the design of the methods.  For 
instance, future studies could offer to interview by telephone at a more convenient 
time for those parents who are too busy to respond at initial contact.  Similarly, the 
interview questions themselves could be modified to increase parent comfort with the 
content.  Last, because the study compares data T2 with T3, it cannot account for any 
differences that may have been present between T1 and T2, which may have been 
when parents made changes to their child restraint practices. 
6.6 CHAPTER SUMMARY 
This second study was designed to explore all of the research questions 
identified in Chapter 4, Section 4.3.  The findings suggest that the changes to the 
legislation did not change the self-reported behaviour of this sample of parents: there 
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was no decrease in the proportion of children reported as permitted to use the front 
seat or an adult seat belt, nor was there an increase in the reported level of use of 
appropriate child restraints.  There was a small but important proportion of parents 
whose responses suggested a greater sensitivity to the sanctions for non-compliance 
with the legislation than conviction that dedicated child restraints offer children 
better protection than seat belts.  However, most parents appeared to believe that 
child restraints provide better protection for children in a crash than adult seat belts, 
and were prepared to use them, even if they also perceived that these were expensive.  
Parents reported they feel completely confident in installing the restraint, however 
over half of the responses parents gave indicated they had not chosen the most 
appropriate restraint for their child.  At T2, while most parents accurately reported 
that there was a law for children travelling in cars, only a very small number could 
describe what the law required.  Some parents thought the law had already changed 
at T2.  Many more parents said the law would change by T3, but only a small 
number of parents could accurately describe the changes.  By T3, however, almost 
all parents who were followed up reported that there was a law for children travelling 
in cars and over half of those parents were able to describe the requirements of the 
legislation.  Taken as a whole, the results suggest that there is room for further 
exploration of the impact of legislative amendments on parental attitudes and 
behaviour.  What the thing actually is s to determine whether the way in which the 
legislation is introduced to parents could be improved to change their knowledge and 
understanding of the requirements. 
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Chapter 7: Discussion 
7.1 INTRODUCTORY COMMENTS 
This chapter summarises the findings of both studies conducted as part of this 
research project in order to address the research questions posed in Chapter Four.  As 
described in Chapter Five, Study One was a set of observations conducted over three 
time periods in two locations in regional Queensland, and examined the types of 
restraints used and seating positions for children aged up to 8 years of age.  Study 
Two involved intercept interviews that collected parent-reported child restraint use 
and seating position.  The current chapter discusses the implications of the results 
from the two studies in relation to parental safety behaviour for their children when 
travelling in vehicles and potential future intervention in relation to safety for 
children in vehicles.  In addition, the contribution of the current study to theoretical 
development of the HBM is discussed along with the strengths and limitations of the 
research. 
7.2 REVIEW OF FINDINGS 
7.2.1 Will the announcement and enforcement of the new legislation decrease 
the proportion of children occupying the front seat? 
Reducing child front seat occupancy is important to children’s safety when 
travelling in vehicles because, as mentioned in Chapter Two, previous research 
shows the likelihood of serious trauma in a crash is significantly reduced for rear seat 
passengers of all ages compared to front seat passengers (Berg, et al, 2000; Braver, et 
al, 1998; Lennon, et al 2008; Smith & Cummings, 2004).  Moreover, use of the front 
seat for children in Australia has been found to increase as children age (Lennon, et 
al 2008). 
Study One, the observational study, showed a significant decrease in front seat 
use for children observed at shopping centres between T1 and T2 when there was 
only one child (25 per cent to 9.2 per cent) or two children (25.8 per cent to 14 per 
cent) in the vehicle.  Arguably, this reduction was due to the announcement of the 
impending amendment to the legislation.  At T3, when enforcement commenced, 
there was a small but non-significant decrease in front seat occupancy.   This non-
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significant reduction in children’s front seat occupancy for T2 to T3 compared to the 
substantial reduction between T1 and T2, may be due to less media attention being 
given to the enforcement of the legislation compared to its announcement.  
Alternatively, this result might indicate that parents did not make a distinction 
between the two, believing that the announcement related to the enforcement of the 
new law rather than to an intention to change the legislation at the later date.  The 
small reduction may also be due to the fact that those parents who were sufficiently 
motivated to change their behaviour by the changes to the law had already made 
these changes (or believed they had).  This might be regarded as somewhat 
consistent with early Australian child restraint use research, in which legislative 
changes to restraint laws were accompanied by an initial increase in child restraint 
use that was not sustained over time (Herbert & Freedman, 1980).   
Study Two, the parent interviews, showed that very few (0.9 per cent) children 
aged eight years and younger in this sample were reported by parents as usually 
seated in the front seat at T2.  Between T2 and T3, this fell to zero, with all parents 
who participated in the follow up study reporting that their children usually travelled 
in the rear seat.  However, while parents reported that they did not permit their 
children to occupy the front seat as a matter of routine, they allowed front seat usage 
on a less frequent basis.  Specifically, at T2, 7.4 per cent of children were reported to 
have occupied the front seat at least once during the six months prior to the 
interview, 2.3 per cent of children were reported to have done so ‘once a week’ 
during this period, and 1.8 per cent were reported to occupy the front seat ‘most of 
the time’ at T2.  Similarly, at T3, for the followed-up children, a total of 9.6 per cent 
of children were reported to have been permitted to use the front seat at least once in 
the six months prior to the follow up interview, and 2.9 per cent of those were 
reported to have used the front seat ‘most of the time’. 
Comparing the two studies, the results for children’s front seat occupancy prior 
to the legislation shows some disparities between the studies.  In the interviews in 
Study Two at T2, only 0.9 per cent of children were reportedly usually seated in the 
front seat, a figure much lower than that obtained in the observational study.  
However, Study One figures for children’s front seat use in the six months prior to 
T2 (11.5 per cent) are very similar to the results of the observations at shopping 
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centres, where at T2, 10.9 per cent of children overall were observed as seated in the 
front seat.   
Similarly, for T3, while there was a significant overall decrease in child 
occupancy of front seats in Study One by T3, there was still 12.5 per cent of children 
observed at shopping centres in the front seat.  This figure is much higher than that 
from the parents in the intercept interviews (recruited at the same shopping centres as 
those used for the observations), where zero per cent of children were reported as 
usually seated in the front seat.  However, figures are similar for the two studies 
when comparing  the proportion of children who were reported to have used the front 
seat at least once in the six months prior to the interview at T3 in Study Two with 
those of the observations at T3 (9.6 per cent versus 12.5 per cent). 
7.2.2 Will the announcement and enforcement of the new legislation increase 
the use of dedicated child restraints? 
As discussed in Chapter 2, the use of dedicated child restraints for children is a 
central and important aspect of road safety.  Restraining children in a restraint 
appropriate to their developmental stage and body size is important because such 
restraints are better able to protect them in a crash than are seat belts which are 
designed for the anatomy of adults (Sharma et al, 2009; Santschi, 2005).   
Study One showed that the overall proportion of children observed at shopping 
centres as using dedicated child restraints increased with the announcement of the 
legislation (T1 to T2) Adult seat belts were the most commonly observed restraint 
type children used at shopping centres at T1, regardless of the number of children in 
the vehicle.  However, at T2 and T3, seat belts were the most commonly observed 
restraint type only when there were two or more children in the vehicle.  When there 
was only one child in the vehicle at T2 and T3, child seats or boosters were the most 
commonly observed restraints (n = 344, 51.7 per cent, n = 370, 54.3 per cent 
respectively).  This is consistent with the parental reports from Study Two at T2, in 
which forward facing child restraints (44.1 per cent) and high backed booster seats 
(18.5 per cent) were the most commonly reported restraints, followed by seat belts 
(11.3 per cent). 
Comparing the results of Study One and Two in relation to the use of dedicated 
child restraints shows a slight disparity, with levels of use of dedicated restraints 
being higher for the parents’ reports than for the observations.  However, any lack of 
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improvement in dedicated child restraint use may be due to the high levels of 
reported child restraint use in Study Two at T2, leaving only a small potential for 
improvement by T3. 
7.2.3 Will the announcement and enforcement of the new legislation increase 
the use of appropriate child restraints? 
The use of age-appropriate child restraints is one of the most important aspects 
of restraint use for children, and one which parents may easily overlook.  While the 
use of a dedicated child restraint is imperative to children’s safety and a step in the 
right direction, use of the most appropriate-sized restraint provides greatest 
protection during a crash, including better protection against seat-belt syndrome or 
being ejected from the restraint.  Further, a child who is prematurely graduated to a 
forward facing child restraint from a rear facing child restraint may not be able to 
support his or her head during a crash, which can result in excessive excursion of the 
head and damage to the neck (Winston, Durbin, Kallan, Moll, 2000). 
Hypothesis 3 stated that the proportion of children in a restraint that is 
appropriate to the child’s age will increase with the announcement and enforcement 
of the legislation.  There was strong support for Hypothesis 3 in Study One for 
children observed at shopping centres.  However, there was no support for 
Hypothesis 3 in Study Two.  These findings are discussed in more detail below. 
In Study One, researchers made an assessment of the fit of adult seat belts for 
children observed wearing this type of restraint.  The proportion of children who 
were restrained in seat belts at shopping centres that were judged as fitting them 
properly significantly increased over time, regardless of the number of children in the 
vehicle, and this increase was statistically significant.  When there was one child in 
the vehicle, a significant increase in the proportion of children in adult seat belts that 
fitted them was found both between T1 and T2, and between T2 and T3 (from 38.4 
per cent at T1 to 48.5 per cent at T2 and 70.3 per cent at T3).  However, when there 
were two or more children observed in the vehicle, a significant increase in the 
proportion of children in adult seat belts that fitted them was only found between T2 
and T3.  In fact, there was a significant decrease in the proportion of children in adult 
seat belts that fitted them between T1 and T2.  This suggests that the announcement 
of the legislation did not have as much of an effect as commencement of 
enforcement of the legislation on the type of restraints parents used for their children.  
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Parents may have used the education period between T1 and T2 to inform themselves 
of the benefits of age-appropriate seat belts and restraints, and changed their restraint 
practices by T3.   
The analysis of Study Two used researcher-based categorisation of the age-
appropriateness of the type of restraint parents reported using with each child.  For 
this measure, no significant differences in the proportion of children who were 
appropriately seated and restrained were found over time.  There did, however, 
appear to be fewer children in age-appropriate child restraints at T3 for each age 
group.   
The results of both of the studies showed that the first three research questions 
were better addressed by the observations in Study One, than by the parent 
interviews in Study Two. 
The following sections will address the research questions that relate to the 
extent to which the HBM constructs were able to explain parental behaviour in 
relation to child restraint practices. 
7.2.4 Do parental perceptions of susceptibility to injury influence the likelihood 
that children will be appropriately seated and restrained? 
In the current research, the relationship between parental perceived 
susceptibility and appropriateness of parental restraint practices was examined.  
Perceived susceptibility was operationalised by asking parents their beliefs in 
relation to the likelihood they would be in a crash with their children in the car, and 
that their children would be injured in a crash. 
Hypothesis 4 stated that parents who report higher ratings of perceived 
susceptibility to injury will be more likely to report appropriately seating and 
restraining their children.  Hypothesis 4 was not measured in Study One and there 
was no support for Hypothesis 4 in Study Two.  These findings are discussed in more 
detail below. 
Results suggested that the vast majority of parents (n = 92) believed they were 
moderately unlikely to very unlikely to be involved in a car crash.  However, if they 
did have a crash, about equal proportions of parents thought their children might be 
hurt as thought they would not be.  When results on these beliefs for parents who had 
been deemed to restrain all of their children in age-appropriate restraints 
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(‘appropriate’ restraint practices) were compared with those parents who had at least 
one child inappropriately restrained (‘inappropriate’ restraint practices), no 
significant difference was found.  This suggests that parental perceptions of their 
susceptibility to being in a crash or their child’s chances of being injured in a crash 
do not influence their restraint practices for their children: most still appropriately 
restrain them.   
While perceived susceptibility and perceived severity are believed to be 
indirectly related to adopting protective behaviour because behaviour is influenced 
by perceived threat, Janz and Becker (1984) suggested that after an individual has 
adopted a preventative measure (such as using an age-appropriate restraint), s/he 
should feel less susceptible to the negative impact on health.  This phenomenon 
could explain why parents reported that they did not feel susceptible to being in a 
crash or having their child injured, even though they were behaving in a manner 
consistent with having perceptions of high susceptibility.  An alternative explanation 
is that this construct is not particularly influential.  Either of these explanations could 
be relevant here. 
Other possible explanations for the non-significant relationship between 
perceived susceptibility and restraint practices include optimism bias, the small 
number of items used to measure the construct and the wording of the question.  It is 
possible that optimism bias occurred and parents were optimistic about the chances 
of being in a crash or having their children injured in a crash and thus their 
perception of the likelihood of a crash or injury was low.  Carpenter’s (2010) study 
of previous research using the HBM found that the relationship between perceived 
susceptibility and behaviour was most often zero.  Regardless, previous research and 
optimism bias do not fully explain the behavioural results found in this study.  Only 
two items were used to measure this construct.  It is possible that a better 
understanding of parents’ perceptions of perceived susceptibility may have been 
gained from a greater number of items.  However, other research shows that 
perceived susceptibility may still not be significantly associated with appropriate 
health-related behaviours, regardless of the number of items used to measure it.  
Another explanation is that the wording of the items in the current study may have 
been considered too harsh or severe by some parents and therefore may have made it 
too confronting for them to seriously consider.  There was some anecdotal evidence 
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supporting this interpretation as one parent indicated that this was the reason for 
refusing to answer these questions. 
Finally, the results may have been due to low power in the testing, as only 7 
parents indicated that they believed there was any real likelihood of being involved 
in a crash with their children in the car. 
7.2.5 Do parental perceptions of severity of injury influence the likelihood that 
children will be appropriately seated and restrained? 
Perceived severity is an important aspect of the HBM because it gives some 
perspective about the level of risk individuals believe applies to them.  In this study, 
parents were asked to rate the level of injury they thought children might experience 
if they were involved in a crash (ranging from ‘no injury’ to ‘fatal’).  Although just 
over half the parents believed that their child would be hurt if they were involved in a 
crash, most of these thought that the injury would be minor, and only 28 per cent of 
parents thought a more serious injury could result.  No significant difference was 
found between those parents with appropriate restraint practices and those with 
inappropriate practices on the basis of their beliefs about the severity of potential 
injury in a crash. 
Hypothesis 5 stated that parents who report higher ratings of perceived severity 
of injury will be more likely to report appropriately seating and restraining their 
children.  Hypothesis 5 was not measured in Study One and there was no support for 
Hypothesis 5 in Study Two.  These findings are discussed in more detail below. 
It is understandable that parents who feel their child is at risk of serious injury 
might be motivated to take protective measures such as appropriately seating and 
restraining their children.  However, it is interesting that parents who did not 
perceive a risk of severe injury to their children in a crash also appropriately seated 
and restrained their children.  It is possible that most parents are motivated to act 
protectively by the threat of even minor injury their children.  It is also possible that 
parents are motivated by other factors and are influenced by their beliefs about the 
efficacy of child restraint use.  As discussed in the previous section, it is possible that 
the non-significant relationship between Perceived Severity and parental restraint 
practices was due to the small number of items and the wording of the item.  Further, 
as many parents had already acted to protect their children before being invited to 
participate in the study, they may have felt comfortable reassuring themselves that 
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the threat of injury in a crash no longer applied.  Perceived Severity was measured 
using only one item.  A better measure of the construct may have been to have 
additional items.  Further, the wording of the question could have been adapted to 
make it less confronting for parents. 
7.2.6 Do parental perceptions of benefits of child restraints influence the 
likelihood that children will be appropriately seated and restrained? 
According to the HBM, an individual who perceives greater benefits or return 
for completing a behaviour is more likely to attempt it than an individual who 
perceives low benefit or high cost for completing the behaviour.  In Study Two, 
parental perceptions of the benefits of appropriately seating and restraining their 
children were explored in terms of protecting against injury or death and also in 
terms of avoiding penalties (fines, demerit points) for not doing so. 
Hypothesis 6 stated that parents who report higher ratings of perceived benefits 
of child restraints will be more likely to report appropriately seating and restraining 
their children.  Hypothesis 6 was not measured in Study One and there was no 
support for Hypothesis 6 in Study Two.  However, there was a trend in the data that 
showed an effect for two of the items used to measure perceived benefits.  These 
findings are discussed in more detail below. 
Because almost all parents in the sample indicated responses consistent with 
perceiving that child restraints protected against injury or death (96 per cent and 97 
per cent, respectively, of responses) the results for these items did not discriminate 
those parents with appropriate restraint practices from those with inappropriate 
practices.  Parents were likely to agree with the statements about the benefits of child 
restraints regardless of whether they actually restrained their children appropriately.  
It may be that those parents whose behaviour was inconsistent with their stated 
beliefs appropriately seat and restrain their children out of habit, or more because 
they wish to comply with the legal requirement, than because they are acting on 
beliefs about the safety benefits.  It may also be because such parents genuinely 
believe they are restraining their children appropriately but are mistaken. 
While the perceived benefits results were non-significant, there was a trend 
towards an effect for the two items addressing the legal consequences of not 
complying with the legislation.  All the parents with appropriate restraint practices 
agreed with this set of items.  However, there was a small proportion of parents with 
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inappropriate practices (n = 2) who disagreed with these items, suggesting that 
beliefs about avoiding fines and sanctions might provide a somewhat better 
discrimination between parents with appropriate versus inappropriate restraint 
practices than beliefs about safety benefits.  It may be that for such parents, the 
possibility of being fined or sanctioned is not motivating.  This could be because they 
don’t regard penalties as relevant to their choices, either because they believe the 
choice should be on the basis of safety or because they believe road authorities 
should not be telling them what to do with their families.  Alternatively, as with the 
safety beliefs, it may be that these parents genuinely believe they are already doing 
what they should be doing and thus see no inconsistency between their beliefs and 
behaviour.  Because parents were not asked why they chose to use or not use the 
restraint they did, we have no way of knowing which explanation is most likely. 
7.2.7 Do parental perceptions of barriers to using age-appropriate restraints 
and seating positions influence the likelihood that children will be 
appropriately seated and restrained? 
Under the HBM, the barriers an individual perceives to completing a specific 
behaviour can prevent completion, or even attempting the behaviour.  In the context 
of restraining children appropriately in vehicles, previous research has suggested that 
there are many perceived barriers.  Any one of these perceived barriers might be 
enough to deter a parent from choosing an appropriate restraint, or seating children 
appropriately for their age and size. 
Study Two addressed a number of possible barriers parents might face when 
restraining and seating their children, including perceived cost, being able to trust 
retailers to recommend appropriate restraints, being able to fit all the required 
restraints into the family vehicle, beliefs about the extra benefits of child restraints 
compared to seat belts, and beliefs about the relative safety of the rear seat compared 
to the front seat. 
Hypothesis 7 stated that parents who report lower ratings of perceived barriers 
to using child restraints will be more likely to report appropriately seating and 
restraining their children.  Hypothesis 7 was not measured in Study One and there 
was low support for Hypothesis 7 in Study Two.  One of the items used to measure 
perceived barriers showed a significant association with parental restraint practices in 
Study Two.  These findings are discussed in more detail below. 
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Of the beliefs about barriers to using age-appropriate child restraints, only the 
belief that a child restraint provides better protection for children than a seat belt 
revealed a significant difference between parents who did and those who did not 
have appropriate restraint practices.  Although approximately 90 per cent of parents 
strongly agreed that child restraints provide better protection in a crash than adult 
seat belts for children, parents with inappropriate practices were more likely than 
those with appropriate practices to disagree with this statement.  This suggests that 
such parents believe that seat belts and child restraints confer the same protection for 
children.   
While most parents strongly disagreed that child restraints were too expensive, 
approximately 10 per cent of parental responses suggested that cost might be a 
perceived barrier to using age-appropriate restraints.  This may be important as it 
might be more salient for parents on low incomes who did not make up a high 
proportion of the parent sample here.  However, most parents who agreed that child 
restraints were too expensive still achieved a score of appropriate for their overall 
restraint practices suggesting that cost did not act as a barrier to their compliance in 
spite of their views.  This result is consistent with anecdotal comments from parents 
at the time that it would not matter how much a child restraint cost, as it is worth it to 
protect the child.  Such results can probably be interpreted as reflecting parental 
sensitivity to the relatively high unit cost of child restraints.  They may also be 
indicative that for some parents, the cost might be more influential as it comes to 
represent a higher proportion of household disposable income though there is no real 
evidence for this in the study.  It is important to note that some parents may feel that 
there are other barriers to using appropriate child restraints and seating their children 
appropriately that were not addressed as part of the study. 
7.2.8 Does parental self-efficacy influence the likelihood that children will be 
appropriately seated and restrained? 
As discussed earlier, perceived self-efficacy is an individual’s belief that s/he 
can control what affects his or her life.  In this study, parents were asked about their 
confidence in relation to choosing, borrowing/buying and installing the correct 
restraint, as well as making sure the child used it.   
Hypothesis 8 states that parents who report higher ratings of self-efficacy will 
be more likely to report appropriately seating and restraining their children.  
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Hypothesis 8 was not measured in Study One and there was some support for 
Hypothesis 8 in Study Two.  One of the items used to measure self-efficacy showed 
a significant association with parental restraint practices in Study Two.  These 
findings are discussed in more detail below. 
Most parents ‘strongly agreed’ that they were confident they could choose, 
borrow or buy the right restraint as well as make sure that children used them, and 
thus there were no significant differences between parents with appropriate restraint 
practices and those with inappropriate practices in relation to these self-efficacy 
items.  However, results for the installation of child restraints were somewhat 
different.  Around 18 per cent of parents indicated that they were not completely 
confident in installing child restraints.  Of these, roughly even proportions had 
appropriate restraint practices as those who did not, suggesting that this item did not 
provide a good way to distinguish between parents.  It is also unclear as to the extent 
to which parental lack of confidence translates into incorrect installation of restraints.  
It may be that parents who are less confident are, paradoxically, more likely to have 
correctly installed restraints, as they may be more likely to seek assistance than those 
who are completely confident in their ability to install restraints.  This is more 
consistent with the findings of other studies that suggest parents are more likely to be 
overconfident yet have incorrectly installed restraints.   
7.3 DISCUSSION OF FINDINGS 
In this section, the results of the two studies forming this research project are 
compared to the results of other similar studies on child restraint use. 
Results for Study One suggested an effect on children’s seating positions for 
the announcement, but not the commencement of enforcement, of changes to the 
legislation.  It appears that those parents who were motivated to change their 
behaviour to ensure their children sat in the rear seat may have done so at the 
announcement of the enforcement of the legislative amendment.  As highlighted 
above, and somewhat supported by the results from the parent interviews, this may 
have been because parents mistook the announcement for the enforcement of 
legislative changes, and moved to comply with legislation they believed to already be 
in place.  Such an interpretation is consistent with previous research showing that the 
introduction of legislation has been associated with some improvements in child 
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restraint practices and child mortality rates in countries in which it has been 
introduced (Brixey, Ravindran, & Guse, 2010; Despriya, et at., 2004; Ekman, 
Welander, Svanstrom, & Schelp, 2001). 
The overall proportion of children using a dedicated child restraint in the 
current study increased after the announcement of the legislation.  Significant 
increases in child restraint use differed depending on the number of children in the 
vehicle.  There are a number of factors that may have influenced parent restraint 
practices at both the announcement stage and after enforcement of the legislative 
amendment, including child age, peer pressure on the child, or parental responses to 
children refusing or not wanting to use a dedicated child restraint.  Child age has 
been found to influence front seat use, as many studies show that as the child grows 
older, they are more likely to be seated in the front seat than the rear seat (Bilston et 
al, 2005; Edwards et al, 2006; Lennon, 2005; Williams, 1998).  Social interactions 
with the child can influence their willingness to use a dedicated child restraint.  Some 
parents are easily deterred from using dedicated child restraints by their child’s 
resistance to using one (Simpson et al, 2002).  This research may be particularly 
important for those children aged between 4 and 7 years who may have already been 
using an adult seat belt alone, but were required to begin using a dedicated child 
restraint again after the enforcement of the legislative amendment.  Further, the 
resistance to using a dedicated child restraint also increases the use of restraints that 
are inappropriate for the child’s size, such as premature graduation to an adult seat 
belt. 
Study Two showed that parental perceived knowledge and their actual 
knowledge of the legislative amendment at T3 did not completely match.  
Approximately half of the sample of parents who perceived they knew the changes to 
the legislation were able to provide accurate details of the legislative amendment.  
These results are consistent with an earlier telephone survey that examined parental 
knowledge of child restraint transitions and the appropriateness of child restraint use 
in New South Wales. This study found that there was no association between 
parents’ confidence in their knowledge and their actual knowledge or the 
appropriateness of the choice of their child’s restraint (Bilston, Finch, Hatfield, & 
Brown, 2008).  .   
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Kakefuda et al (2008) found that Japanese mothers’ perceived obtaining a child 
restraint was expensive and they did not think the rental and subsidy systems were 
adequate in Japan.  While these results were not paired with the appropriateness of 
parent restraint choices for their children, they differ from the results of Study Two, 
which showed no significant difference between parents’ restraint practices for their 
children regardless of whether they perceived child restraints were too expensive.  
The same Japanese study noted that a child’s resistance to sitting in a child restraint 
and mothers feeling hassled by having to use a child restraint on short trips were 
associated with inconsistent child restraint use on short trips.  Another US based 
study noted that children resistance using booster seats played a major role in 
parents’ decision to transition children into an adult seat belt (Simpson et al, 2002).  
However, Study Two showed that only one parent in the sample agreed that child 
restraints were only necessary on long trips and there were no significant differences 
in parent restraint choices dependent upon their perception of trip length and the use 
of child restraints. 
7.4 CONTRIBUTION TO THEORY 
Encouraging parents to appropriately seat and restrain their children presents a 
challenge in relation to applying theory for behavioural sciences.  There is the issue 
of whether it is more useful to examine parental behaviour using theories related to 
deterring crime or breaking the law, or whether restraining children would be better 
considered using behavioural change or health models.  Lack of compliance with the 
legislation requiring appropriate child restraints and seating positions for children 
could be considered under a crime deterrence model because it is breaking the law as 
outlined in the Transport Operations (Road Use Management) Act 1995.  However, 
drivers are not prosecuted for a traffic violation of this nature, and the behaviour is 
not considered a criminal offence.  Thus it is reasonable to discount criminal 
deterrence as a useful model.  Rather, exploring the use of child restraints and 
appropriate seating position under a health-related model may provide useful 
feedback to aid in further education of parents and children about the risks of 
inappropriate restraint use and seating position for children.  Chapter Three presented 
a detailed discussion of the choice of theoretical model to explore parents’ views, 
opinions and knowledge surrounding the legislative amendment.  The discussion 
included the strengths and weaknesses of two possible theoretical perspectives, one 
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of which (the Health Belief Model) was chosen as the conceptual basis for the 
second study in this research program. 
The construct of perceived susceptibility merits discussion here because the 
results found were unexpected.  The results failed to support the HBM assumption 
that a person who perceives a greater susceptibility to or risk from an illness will be 
more likely to try to avoid contracting the disease.  According to the HBM, a parent 
who perceives a greater susceptibility to crashing or risk of injury to their child 
should be more likely to seat and restrain their children appropriately, but this was 
not found in the current research.  However, as mentioned earlier, Carpenter (2010) 
found that the relationship between perceived susceptibility and behaviour is most 
often zero.  Further, Janz and Becker’s (1984) study suggested that perceived 
severity and susceptibility have indirect effects on behaviour due to perceived threat.  
Carpenter (2010) suggests that if these two constructs do indirectly affect behaviour, 
it is not surprising that they would be weaker than other constructs within the model.  
It seems that the results from the current study are consistent with those of other 
researchers who have failed to find any contribution from perceived susceptibility 
towards predicting health protective behaviour. 
7.5 IMPLICATIONS FOR ROAD SAFETY 
The results of these studies have important implications for road safety and the 
prevention of road-related injury and death to children in Queensland.  Firstly, it is 
evident that the majority of parents believe and trust in the protection a dedicated 
child restraint provides for a child.  In addition, many parents feel confident in 
selecting the most appropriate restraint for their child, though there was evidence that 
some parents still used a restraint that was not the most appropriate for the child.  
This finding shows a particular danger: parents believe they are using the most 
appropriate restraint for their children, but in some cases they are not.  Moreover, 
results from Study Two suggested that parents who did not perceive that child 
restraints offered greater protection than seat belts to children were less likely to 
restrain children appropriately. In terms of intervention, this result suggests that it 
may be more effective to focus on better informing parents about this critical benefit 
and providing them with reasons to use child restraints as well as to delay 
transitioning children into seat belts too soon.  
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This study also explored parental views of non-safety benefits as well as 
barriers to using child restraints.  The results suggested that most parents saw child 
restraints as necessary and were confident about obtaining and using them, which is 
encouraging.  Most parents also perceived that using child restraints would avoid 
sanctions and fines.  However, a small but potentially important proportion of 
parents did not perceive the benefit of using child restraints to avoid sanctions, and 
were also more likely to be suboptimally restraining at least one of their children.  
This group of parents may be an important one to focus on for intervention.  
Unfortunately, the results of the current study do not provide information about the 
other reasons these parents may not be complying or what might motivate them to 
comply.   
While almost all parents felt confident about obtaining and using child 
restraints, the issue of installing them appeared to be more problematic. A proportion 
of parents indicated that they were less than completely confident about whether they 
could install restraints correctly.  This suggests that installation is an area in which 
parents may be receptive to input from educators or road authorities.  As correct 
child restraint installation is also a critical factor in optimal restraint use, it is one 
worth exploring further. 
Results from the parent interviews suggest that the announcement of 
impending changes to the legislation did not function as an adjustment period for 
most parents who participated.  When parents were asked about their knowledge of 
the requirements of the legislation, many gave details consistent with the not-yet-
enforced legislation, suggesting that they thought the legislative amendment was 
already in force at T2.  Parents apparently misinterpreted the announcement of the 
educative period as the announcement of the enforcement of the legislation.  This 
may have been because the original messages were unclear to parents.  It may also be 
that there were simply insufficient levels of exposure to the main message or that 
targeting of those parents who were most likely to need to change their restraint 
practices was not very effective.  In any event, the results of the current study suggest 
that many parents were aware that there had been or would be legislative changes, 
but were less clear about what these were, and some were not complying for all their 
children.   
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An anticipated relationship between parental beliefs and their restraint 
practices was not found in this research: it appears that parental knowledge of the 
legislation does not necessarily impact their child restraint practices and children can 
still be left inappropriately restrained, despite their parents’ level of knowledge.  This 
issue is important, as parents who believe they know what the legislation requires 
may also believe they are complying, yet might not be.  It is difficult to know what 
might be effective as a countermeasure against this issue, as parents are in a position 
of being unaware of what they do not know, making them unlikely to seek 
assistance.  A potential approach might be to find ways to challenge parental 
certainty, and attempt to promote self-checking.  Suggesting to parents that child 
restraint knowledge decays and that there might be benefits to refreshing their 
understanding at critical times (e.g., when transitioning a child to a different type of 
restraint) may be worth considering. 
7.6 STRENGTHS AND LIMITATIONS OF THE RESEARCH 
There are a number of notable strengths in this research.  The major strengths 
in design include the measurement of restraint practices for children across three 
time points, and the ability to compare the results from Study One and Study Two, 
which employed very different methods.  The use of regional cities for data 
collection is a strength to research in the area because prior to this study, there was 
minimal data for regional locations in Queensland, despite these being a major place 
of residence for approximately one third of the population.  Comparing the two sets 
of results allowed for the examination of observational and interview data to show 
discrepancies between parental self-reported behaviour and their actual behaviour.  
Other strengths in Study One include the training of the research assistants, and the 
method of collecting data using three waves of collection over time.  A strength of 
Study Two was in its method.  Use of intercept interviewing permitted more in-depth 
questioning of parents (for instance to collect data on the child’s size; gauge 
acceptability of some questions) and some sensitivity to qualitative information, 
which allowed well trained researchers and assistants to notice issues that emerge.  
For the current study, it was possible to gauge parental reactions to the perceived 
susceptibility and perceived severity questions and thus to have information useful in 
the interpretation of the results. 
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A number of limitations also need to be borne in mind in relation to the results.  
In Study One, it was difficult for the data collectors to see inside all vehicles, which 
meant some restraints were not clearly visible (for instance, booster cushions), which 
increased the number of cases for which restraint status was ‘unknown’.  A second 
limitation was that, although the research team aimed to collect data from vehicles 
with primary school-aged children, some schools had both primary and secondary 
grades in the same suburban block.  It was difficult to discern the difference between 
primary and secondary aged children in these situations.  Differences in the uniforms 
were used to assist distinctions where possible. 
The main limitation of Study Two was the times of day that the data was 
collected and the locations used as these limited who was included in the sample.  As 
data was collected at shopping centres during the day, the sample only includes 
certain parts of the population.  That is, non-working parents who visited the 
shopping centre during the middle of the day.  The sample potentially excludes 
working parents who would be more likely to visit shopping centres in the evening 
after work. 
There was also reliance upon self-report data to obtain the seating position and 
restraint use of children.  This is a limitation because self-report data is often subject 
to biases including social desirability, as discussed earlier.  Unfortunately, self-report 
was the necessary means to collect the data regarding the HBM.   
Other limitations of Study Two included the characteristics of the sample, the 
selection of the sample, and the wording and number of items in the interviews.  
Firstly, the sample included parents who agreed to participate who had children with 
them at the time of intercept.  Parents who agreed to participate may be more likely 
to engage in safety conscious behaviours to protect their children as they showed an 
interest in children’s safety in vehicles.  This is a limitation because the results will 
not be generalisable to the general population that may include parents who are less 
safety conscious.  Also, while parents who had children with them made them an 
easily identifiable participant for research assistants, some children pressured parents 
to hurry or leave without participating.  Secondly, the wording of some items in the 
interview questionnaire may have been too confronting for some parents and may 
mean parents gave answers that felt more comfortable for them.  For example, some 
parents may feel too confronted by the perceived severity of injury question listing 
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death as a possible consequence of inappropriate restraint practices.  These parents 
may have chosen another response option, simply because they could not consider 
the death of their child.  As mentioned earlier, the number of items to measure scales 
may have been too few and thus may have limited results. 
Both studies were conducted in provincial cities in order to explore whether 
there were differences in restraint practices between these and metropolitan 
locations.  However, the results may not be generalisable to other provincial cities 
unless the demographics are similar, for example, the physical size of the city, the 
population density and the socio-economic status within.  Also, the data for Study 
Two was only taken from one of the provincial cities used to provide the data for 
Study One.  While there were no significant differences between the city samples in 
Study One, the data from Study Two was only taken from Toowoomba, which may 
mean the results are less generalisable. 
7.7 FUTURE RESEARCH 
The nature of the changes to the legislation, in particular, the upper age limit to 
which it has been applied, means that the current study did not focus on children 
older than eight years.  However, others have noted that children’s sizes and the 
relative fit of restraints suggests that good seat belt fit is not achieved until children 
are older than this age (Kuczmarski, Ogden, & Guo, et al, 2000) and for a substantial 
proportion, not until ten years or older.  Yet the current legislation is silent on this 
issue, implying that a seat belt is good protection for children of seven years and 
older.  While high-backed booster seats are effective in reducing road trauma for 
children, they are not required by law for children aged over seven years.  While 
legislation extending the upper age limit to seven years of age may be appropriate as 
a way of encouraging changes in parental attitudes and behaviour, child restraints 
capable of accommodating children up to twelve years of age are now being 
manufactured  (and will be included in the Australian Standard).  Future research 
could contribute to an understanding of issues related to extending the upper age 
limit for child restraint use further still.    
In addition, it appears that the way the changes to the legislation were 
promoted and disseminated may not have produced the optimum outcomes.  Other 
research should be conducted to address the ways in which such changes to 
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legislation affecting children’s safety can be handled.   Future approaches might 
include implementation plans that provide for all parents to have the opportunity to 
ask questions or have assistance with major or critical changes in behaviour, such as 
installation or fitting of restraints. 
Research could be used to establish whether there are any differences in 
parents’ views of the legislative amendment, and their willingness and/or ability to 
abide by the legislation depending on which State in Australia they reside.  The level 
of media advertising may differ depending on the different States and Territories.  
For example, States with a smaller, more urban population may find the information 
regarding legislative changes or safety advertisements will reach the residents faster 
and more directly.  Other larger States, with a greater proportion of rural residents 
may have less ability to receive the information or acquire more information if it is 
required. 
7.8 CONCLUSION 
The enactment of the legislation was accompanied by a decrease in the 
observed proportion of children occupying the front seat.  However, the 
commencement of the enforcement of the legislative amendment was not 
accompanied by an observed decrease child front seat occupancy.  While Study One 
showed some children observed were seated in the front seat at T2, Study Two 
showed much fewer children were reported to usually sit in the front seat at T2.  This 
discrepancy may be caused by safety-conscious parents participating in a safety 
related interview in Study Two, or by parents who, as a result of social desirability, 
under reported their children’s front seat usage. 
With regard to child restraint practices and parents views in relation to the 
HBM, there was a non-significant relationship between the perceived susceptibility, 
perceived severity items and parents’ scores of appropriate child restraint practices.  
Seating position for children played a significant role in parents’ ability to achieve an 
appropriate score for their child restraint practices.  Many parents felt they were not 
confident to install a child restraint, which is an important finding that shows that 
parents may be choosing and purchasing the most appropriate type of restraint for 
their child, but the restraint’s benefits may be reduced due to the parent’s inability to 
install the restraint correctly. 
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Appendices 
Appendix A 
Abbreviated Injury Scale 
 
Table A.1 Abbreviated Injury Scale 
Abbreviated Injury Scale and Injury 
AIS Score Injury 
1 
2 
3 
4 
5 
6 
Minor 
Moderate 
Serious 
Severe 
Critical 
Not survivable (untreatable) 
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Appendix B 
Injury Scale 
 
Table B.1 Injury Severity Score 
Injury Severity Score and Injury 
ISS Score Severity of Injury 
1 to 9 
10 to 15 
16 to 24 
≥25 
Minor 
Moderate 
Moderate/Severe 
Severe/Critical 
 
Table B.2 Example of the use of the Injury Severity Score 
Body Region Injury Description AIS Squared 
Head and neck Cerebral contusion 3 9 
Face No injury 0  
Chest Rib Fractures, left 3 to 4 3 9 
Abdomen Minor contusion liver 
Complex Rupture 
Spleen 
2 
5 
25 
Extremity Fractured Femur 3 9 
External Abrasions 1  
  Injury Severity Score:   52 
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Appendix C 
Observation coding sheet example 
 
Tally of cars with zero children: Teens as passengers: 
 
Adult/Teen passenger in front:  Yes 
Front Restraint 
type: 
√/blank Fit 
√/x 
Back Restraint 
type: 
√/blank Fit 
√/x 
No: Seat belt   No: Seat belt   
Child seat   Child seat   
Rear 
facing 
 Rear facing  
Not 
restrained 
 Not 
restrained 
 
Unknown  Unknown  
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Appendix D 
Primary school observational results 
Given that the observations occurred at primary schools and shopping centres, 
children were presumed to be younger than 12 years of age.  The way in which 
researchers distinguished between children who were 12 and children who were 
older than 12 years of age, was to observe the differing school uniforms, and the area 
from which children emerged from schools.  Those from the primary schools 
emerged from their part of the school wearing different uniforms to the high school 
students.  Observations of children in the 7-12 year age group (although not covered 
in the legislation) were also taken due to the research interest in restraint choices for 
this age group as well as younger children.  Observations were conducted from July 
to October 2008, November 2009, and May 2010 between 8.00am and 9.00am and 
2.00pm and 3.30pm for primary school sites and 10.00am and 1.00pm for shopping 
centre sites. 
As mentioned in Section 5.4, a total of 5832 vehicles containing 7645 children 
estimated to be aged 12 years and under were observed.  Details of the numbers of 
vehicles and children at each time period and city for observations taken at primary 
schools are provided in Table A.1. 
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Table D.1 Numbers of vehicles and children observed at primary schools in Queensland regional centres of over three time periods 
  
T1 
 
T2 
 
T3 
 
  
R 
 
 
T 
 
Total 
 
R 
 
T 
 
Total 
 
R 
 
T 
 
Total 
          
Number of observed 
vehicles 
886 1066 1952 822 1059 1881 920 1079 1999 
          
% of observed vehicles 
with n children 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
 
% 
1 65.5 66.4 66.0 77.4 71.0 73.8 81.5 76.6 78.9 
2 27.4 29.1 28.3 20.8 24.4 22.8 16.0 21.0 18.7 
3 6.7 4.3 5.4 1.7 4.4 3.2 2.4 2.1 2.3 
4 0.5 0.2 0.5 0.1 0.2 0.2 0.1 0.3 0.2 
 
Number of observed 
children 
 
1259 
 
1474 
 
2733 
 
1024 
 
1417 
 
2441 
 
1114 
 
1373 
 
2487 
          
No. of children observed 
in schools 
 
588 582 1170 648 873 1521 603 862 1465 
% of children observed 
in schools 
46.7 39.5 86.2 63.3 61.6 124.9 54.1 62.8 116.9 
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Table D.2 shows the number and percentage of children observed at primary schools 
using the front seat. 
Table D.2 Percentage of children seated in the front seat as a function of the number 
of children in vehicle and time period 
Number of children 
in the vehicle 
T1 
n (%) 
T2 
n (%) 
T3 
n (%) 
2 
1 192 (41.6) 263 (36.4) 190 (30.4) 2 (2) = 14.751, p <.001 
2 192 (37.2) 196 (30.8) 200 (29.5) 2 (2) = 8.837, p <.001 
3 or more 60 (31.1) 43 (26.5) 43 (26.5) 2 (2) = 1.233, ns 
Total 444 (37.9) 502 (33.0) 433 (29.6) 2 (2) = 20.698, p <.001 
 
Table D.3 summarises the number and percentage of children observed using 
each restraint type as a function of the number of children in the car and time period. 
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Table D.3 Number and percentage of children observed as restrained in dedicated 
child restraints at primary schools as a function of time period 
Restraint Type T1 
n (%) 
T2 
n (%) 
T3 
n (%) 
2 
Total no. of children in 
observed in dedicated 
restraint in vehicles with n 
children: 
    
    
    
1 136 (29.5) 112 (15.5) 226 (36.2) 2 (2) = 77.836, p <.001 
2 95 (18.4) 92 (14.5) 154 (22.7) 2 (2) = 14.645, p = .001 
3 or more 55 (28.5) 22 (13.6) 41 (25.3) 2 (2) = 11.953, p <.05 
Total 286 (24.4) 226 (14.9) 421 (28.1) 2 (2) = 86.284, p <.001 
     
1 child in vehicle    2 (8) = 98.722, p <.001 
Rear facing child restraint 5 (1.1) 2 (0.3) 10 (1.6)  
Child seat/booster 131 (28.4) 110 (15.2) 216 (34.6)  
Seat belt 304 (65.9) 595 (82.3) 365 (58.5)  
Unrestrained 10 (2.2) 9 (1.2) 11 (1.8)  
Unknown 11 (2.4) 7 (1.0) 22 (3.5)  
     
2 children in vehicle    2 (8) = 84.999, p <.001 
Rear facing child restraint 12 (2.8) 5 (0.8) 1 (0.1)  
Child seat/booster 83 (16.1) 87 (13.7) 153 (22.5)  
Seat belt 388 (75.2) 533 (83.8) 470 (69.2)  
Unrestrained 23 (4.5) 4 (0.6) 15 (2.2)  
Unknown 10 (1.9) 7 (1.1) 40 (5.9)  
     
3 or more children in vehicle    2 (8) = 31.605, p <.001 
Rear facing child restraint 11 (5.7) 2 (1.2) 0 (0.0)  
Child seat/booster 44 (22.8) 20 (12.3) 41 (25.3)  
Seat belt 129 (66.8) 130 (80.2) 14 (70.4)  
Unrestrained 8 (4.1) 3 (1.9) 2 (1.2)  
Unknown 1 (0.5) 7 (4.3) 5 (3.1)  
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Appendix E 
Cards showing parent response options 
 
Card A (and Card C) 
 
Restraint Type 
 
 
1. Capsule 
 
2. Rear Facing 
 
 3. Forward Facing 
 
4. High Backed Booster 
 
5. Booster Cushion 
 
 6. Harness 
 
    
7. Adult Seat belt 
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Card B 
 
Scale of Frequency 
 
1 2 3 4 5 6 7 
Never Once Once a 
month 
Once a 
fortnight 
Once a 
week 
Most of the 
time 
Always 
 
 
 
Card C listed as Card A 
 
 
 
Card D 
 
Front Seat Frequency 
 
1 2 3 4 5 
On short trips On very long 
trips 
As a treat When [name] sits in 
the front 
Other 
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Card E 
 
Usual Seating Position 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Card F 
 
Scale of Frequency 
 
1 2 3 4 5 6 7 
Never Once Once a 
month 
Once a 
fortnight 
Once a 
week 
Most of the 
time 
Always 
 
 
Driver 1 
4 3 2 
5 6 7 
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Card G 
 
Front Seat Use (Past 6 Months) 
 
1 2 3 4 
 
On short trips On very long 
trips 
As a treat Other 
 
 
 
Card H 
 
Scale of Agreement 
 
1 2 3 4 5 6 7 
   Strongly 
   Disagree 
Neither agree nor disagree                              Strongly 
                               Agree 
   
 
 
 
Card I 
 
Scale of Likelihood 
1 2 3 4 5 6 7 
   Very 
   unlikely 
     Moderately Likely                                Very 
                              Likely 
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Card J 
 
Scale of Injury 
 
1 2 3 4 5 6 
No injury Minor (treat 
at home) 
Moderate 
(see a 
doctor) 
Moderate-
Severe (go 
to hospital) 
Severe (call 
ambulance at 
the crash) 
    Fatal 
 
 
 
Card K 
 
Scale of Likelihood 
 
1 2 3 4 5 6 7 
   Very 
   unlikely 
  Moderately Likely                                Very 
                              Likely 
 
 
 
Card L 
 
 
Scale of Agreement 
 
1 2 3 4 5 6 7 
   Strongly   
   Disagree 
Neither agree nor disagree                             Strongly 
                              Agree 
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Card M 
 
Scale of Likelihood 
 
1 2 3 4 5 6 7 
   Very   
   unlikely 
     Moderately Likely                                 Very 
                               Likely 
 
 
 
Card N 
 
Scale of Frequency 
 
1 2 3 4 5 6 7 
Never Once Once a 
month 
Once a 
fortnight 
Once a 
week 
Most of the 
time 
Always 
 
 
 
Card O 
 
 
Age (in years) 
 
1 2 3 4 5 6 
Under 20 21-25 26-30 31-40 41-50 >51 
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Card P 
 
Scale of Education 
 
    1     2     3     4     5    6 
Grade 10 Grade 12 Certificate Diploma Bachelor 
Degree 
Postgraduate 
Degree 
 
 
 
Card Q 
 
Scale of Income 
 
1 2 3 4 5 6 7 
≤$20k $21-$30k $31-$40k $41-$50k $51-$60k $61-$70k ≥$71k 
 
 
 
Card R 
 
 
Scale of Family Type 
 
1     2         3                 4 
Married Sole Parent Blended Family Other 
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Appendix F 
Intercept interview questionnaire 
Child Safety in Cars Intercept Interview 
Hello, my name is ___ and I work with the Queensland University of Technology.  We are 
talking to parents of children 8 years and under today about child safety in cars.  We think 
parents opinions are important when it comes to children’s safety and we would like to ask 
about your opinions and perceptions.  The survey takes about 10 minutes and all answers 
are kept anonymous and confidential.  You don’t have to agree, and you are free to stop at 
any point or to refuse to answer any question.  Would you like to answer the questions?  
CIRCLE       YES (proceed)             NO (thank and terminate) 
Just to be sure we are speaking to the right group of people: 
1. What are the ages of all of the children who you drive more than once a week (on average)?  
[Thank and terminate if no children ≤8 years] 
Ages:............................................................................................................................... 
2. When you are driving these children, who usually sits in the front passenger seat?  
……………………………........................ 
3. Do you live in Toowoomba? Yes  [Continue]  No [Thank and terminate] 
There are no right or wrong answers, we’d just like your views.  You may feel a bit 
uncomfortable with a couple of the questions we will ask but you don’t have to answer 
them if you feel that way and you are free to withdraw from the study at any time 
without explanation or consequence.  Before we start do you have any questions?  Do I 
have your permission to proceed?         [tick to confirm verbal consent] 
 
For this study, we’re particularly interested in children 8 years of age and under.  Can I 
just ask the first names of [the oldest 3 that are 8 or under from Q.1]?  I won’t use them 
for anything except to make our conversation easier.  Let’s start with [name].  
4. Child 1 Child 2 Child 3 
Name    
Age [taken 
from Q1] 
   
To give me an idea of how big [name] is, can you tell me what size shirt he/she takes? 
5.  Shirt Size    
And what type of car seat does [name] use most of the time? (CARD A:  Show pictures) 
6.  Restraint 
Type 
1   2   3   4   5   6   7   8   
(specify)........................ 
1   2   3   4   5   6   7   8   
(specify)........................ 
1  2  3   4   5   6   7  8   
(specify)................... 
7.  How often does [name] use a different type of car seat?  (if answer is 1 go to Q10) 
CARD B 1    2    3    4    5    6    7 1    2    3    4    5    6    7 1   2   3   4   5   6   7 
8.  And what type of car seat is that? 
CARD C 1   2   3   4    5   6   7   8 
(specify)........................ 
1   2   3   4    5   6   7   8 
(specify)........................ 
1  2   3  4   5   6   7  8 
(specify).................. 
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9.  When does this usually happen? 
CARD D 1       2       3      4       5 
(specify)........................ 
1       2       3      4       5 
(specify)........................ 
1     2     3      4       5 
(specify).................. 
10.  Where does [name] usually sit in the car? [if 1, go to Q12) 
CARD E      1        2        3        4        
5 
(specify)............................ 
     1        2        3        4        
5 
(specify)........................ 
1        2        3        4        
5 
(specify)................... 
11.  How often has [name] travelled in the front seat in the last six months? (if 1, go 
to next section) 
CARD F 1     2     3     4     5     6    7 1    2    3    4    5    6    7 1   2   3   4    5    6   7 
12.  And when does [name] travel in the front seat (in the last six months)? 
CARD G 1          2         3        4   
(specify)................................ 
1        2         3          4   
(specify)...................... 
1          2        3        4   
(specify)................... 
For these next questions, I am going to read you some sentences.  On a scale from 1 
to 7, where 1 means strongly disagree and 7 means strongly agree, how much do you 
agree or disagree that: 
CARD H: AGREEMENT Child 1 Child 2 Child 3 
13. You are confident you 
can borrow or purchase the 
correct restraint for [name] 
1  2   3   4   5  6  7 1  2  3   4  5  6  7 1  2   3   4   5  6  7 
14. You are confident you 
can choose the correct 
restraint for [name] 
1  2   3   4   5  6  7 1  2  3   4  5  6  7 1  2   3   4   5  6  7 
15. You are confident you 
can install the restraint for 
[name] in your car correctly 
1  2   3   4   5  6  7 1  2  3   4  5  6  7 1  2   3   4   5  6  7 
16. You are confident you 
can make sure [name] wears 
the restraint 
1  2   3   4   5  6  7 1  2  3   4  5  6  7 1  2   3   4   5  6  7 
 
NB:  If participant has more than 1 child, go to Q6 and repeat questions until the 
oldest 3 children’s information has been gathered. 
 
The next questions ask about your opinions about general driving and crashes. 
17.  When you think about your ordinary, everyday driving with the children in the 
car, how likely are you to be in a car crash? (CARD I:  LIKELINESS) 
1 2 3 4 5 6 7 
 
 
18.  If you had a crash with the children in the car, do you think they would be hurt? 
Yes   No 
 
19. How badly do you think they would be hurt? (CARD J: INJURY) 
1 2 3 4 5 6 7 
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If you place a child in the recommended restraint for his/her age, how likely is it that 
you would:  (CARD K:  LIKELINESS) 
20. Protect the child 
against injury in a 
crash 
1    2    3    4    5    6   7 
21. Protect the child 
against death in a crash 
 
1    2    3    4    5    6    7 
22. Avoid a fine 
 
 
1  2  3  4  5  6  7 
23. Avoid demerit 
points 
 
1  2  3   4  5   6   7 
 
And on a scale from 1 to 7, where 1 is strongly disagree and 7 is strongly agree, how 
much do you agree with the following statements?  (CARD L:  AGREEMENT) 
24. Child restraints are too expensive 
 
 
1       2       3       4       5       6       7 
25. Child restraints are only necessary on 
long trips 
 
1       2       3       4       5       6       7 
 
26. You cannot trust the retailer is 
recommending an appropriate restraint for 
safety, rather than an expensive restraint for 
profit 
1        2        3        4        5        6        7 
27. You cannot fit three car seats on the 
back seat of your car if you needed to 
 
 
1        2        3        4        5        6        7 
28. Child restraints provide better 
protection in a crash than adult seat belts 
for children 
 
1       2       3       4       5       6       7 
29. Children are just as safe in the front 
seat as in the back seat 
 
 
1       2       3       4       5       6       7 
 
30.  In your opinion, is there a law for children travelling in cars? 
Yes No (go to Q34) Don’t know (go to Q34) 
31.  If yes, what does the law 
say?...........................................................................................................................…
………………………………………………………………………………………… 
32.  Has the law changed in the last year? 
Yes No (go to Q34) Don’t know (go to Q34) 
33.  If yes, can you tell me what the changes 
are?.........................................................................................................………………
………………………………………………………………………………………… 
34.  In your opinion, will the law change in the next year? 
Yes    No (go to Q36)    Don’t know (go to Q36) 
35.  If yes, can you tell me what the changes will 
be?..........................................................................................…………………………
………………………………………………………………………………………… 
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36.  If a parent were breaking the child restraint law, how likely is it that they would 
be stopped by police? 
(CARD M: LIKELIHOOD)  1 2 3 4 5 6 7 
37.  If someone were not wearing a seat belt, how likely is it that they would be 
stopped by police? 
 1 2 3 4 5 6 7 
38.  How often do you wear a seat belt?  (CARD N: FREQUENCY) 
 1 2 3 4 5 6 7 
The last set of questions asks some general questions about you 
39.  What is your age? (CARD O: AGE)  1     2      3      4      5       6 
40.  (Circle participant’s gender as observed)   Male   Female 
41.  What is the highest level of education you have achieved?  (CARD P: 
EDUCATION) 
 1 2 3 4 5 6 7 
42.  What is your estimated annual household income after tax?  (CARD Q:  
INCOME)  
 1 2 3 4 5 6 7 
43.  What is your family type?  (CARD R:  FAMILY) 1 2 3 4 
(specify)......................................………………………………………………………
………………………………………………………………………………………… 
 
In order to complete our study, we’d like to email or call you in the next 3-6 months for 
a 5 minute follow-up interview.  You don’t have to agree to this.  If you do agree, your 
details will be kept confidential.   
Would it be all right to contact you again? What is the best contact for you?  (RECORD 
SEPARATELY with CODE) 
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Appendix G 
Information sheet 
 
 
PARTICIPANT INFORMATION for QUT RESEARCH PROJECT 
 
“Child Safety in Passenger Vehicles” 
 
Research Team Contacts 
Melissa Johns, Masters 
Scholar 
Prof Narelle Haworth, 
CARRS-Q 
Dr Alexia Lennon, 
CARRS-Q 
Phone: (07) 3138 7718 Phone: (07) 3138 8417 Phone: (07) 3138 4675 
Email: 
m.johns@qut.edu.au  
Email: 
n.haworth@qut.edu.au  
Email: 
aj.lennon@qut.edu.au    
 
Description 
This project is being undertaken as part of a Masters project for Melissa Johns.  The 
project is funded by the Australian Research Council and the RACQ. However, the 
funding bodies will not have access to individual data obtained during the project. 
The purpose of this project is to explore the perceptions that parents and caregivers 
have regarding children’s safety in cars.   
Participation 
Your participation in this project is voluntary. If you do agree to participate, you can 
withdraw from participation at any time during the project without comment or penalty. 
Your decision to participate will in no way impact upon your current or future 
relationship with QUT. 
Your participation will involve answering some questions the researchers will ask 
you verbally about your opinions to do with children’s safety in cars.  These will 
include questions about how and where children are seated in the car you drive.  
Before this, you will be asked to give your verbal consent.  The questions will take 
approximately 10 minutes to complete.  If you agree, there will also be a short 
follow-up telephone interview approximately 3 months later. 
Expected benefits 
It is expected that the results from the study will be used to help design car safety 
interventions.  These are expected to help make car travel safer for children in the 
local area and so may benefit your children and children in your care at a later stage.  
In addition, those participants who complete the first intercept interview and allow 
the researchers to contact them for a follow-up phone interview will be placed in the 
draw to win a $100 Coles Myer gift voucher. 
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Risks 
There is a minimal risk that a few of the questions on driving may cause some mild 
distress for some people. If this occurs, please let the interviewer know and you are free 
to not answer any question.  
QUT provides for limited free counselling for research participants of QUT projects, 
who may experience some distress as a result of their participation in the research.  
Should you wish to access this service please contact the Clinic Receptionist of the 
QUT Psychology Clinic on 3138 4578.  Please indicate to the receptionist that you 
are a research participant. 
Confidentiality 
All comments and responses are anonymous and will be treated confidentially.  The 
names of individual persons are not required in any of the responses. Information 
related to illegal behaviours will not be passed onto any related authorities. 
Consent to Participate 
Your participation is voluntary and due to the nature of the project, you will be asked to 
give verbal consent to answering the questions. 
Questions / further information about the project 
Please contact the research team members named above to have any questions answered 
or if you require further information about the project. 
Concerns / complaints regarding the conduct of the project 
QUT is committed to research integrity and the ethical conduct of research projects.  
However, if you do have any concerns or complaints about the ethical conduct of the 
project you may contact the QUT Research Ethics Officer on 3138 2340 or 
ethicscontact@qut.edu.au. The Research Ethics Officer is not connected with the 
research project and can facilitate a resolution to your concern in an impartial manner. 
 
 
